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Preface

Further developing o theme which has charactonized several recent
FDUCOM conferences the 1973 EDLCOM Fait Confirence focused on
€ mputing and Netwark<in Higher Education A nes emphasis was given
to ot meeting byonduding i the program diccusaan of approaches to
~cdving the argamzairenal and financial probleme of neworking used 1n
both, Canitda and the Unnts d Stzies Location of the conferener in Torente

enatded a4 greater number  of

Canadian  ccllege and  umversity
sepresentatives o participate i the Conference Seventy-eight of the
copterces popresented Canadian instituhions

Drawing bath program committes mombers and speafie topes frvm
both sides of the bordor. the conference wa- structured as a logical
sequence of sessons explonng aspecis of Ommunicauons technology,
Jm-\u.mum of - hputing and instruction, computer networking  and
appheatins of computing for administrative functic- . The papers
presented dunisig the remainder ot the conference fdlow and the document
closes with 4 verson of Gordon Thum;nun.\ hdilquf'l address edited for
pubbeanon

Further infurmation on any of the apphicatior «or pobeiee deseribed in
thees chapters can best be obtained by wntsng + 2lung the author of the
presentation Names and addresses of all conference participants inciuding
'-[v"akl'h are listed ‘\p[u'nrh\ F

Sineers ihanks are due 1o the conference program committee which
concewed and executed the excellent program reflectied in these pages.
Co-charrmen shared the feadorship responsibilits for the commitiee. John
Wilcon, Director of the Computer Center, Unnveraty of Toronto: and
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FPines Emery, tormeriy Chatrman of Decivion Sewences, The Wharton

School, Universats of Pennsvivama who has now become the Executive
Director of the Planming Counail on Computing in Education and
Rewwarch Other members of the Committee were- J Wesley Graham,
Department of Computer Seence, Univeraty of Waterloon, David Maces,
Dires tor 34 € omputer Coordination, Counail of Ontario Ulinversities and
John  RoeKart, A-sosiate Professor of Management, Massachusells
Fosutute of Techinology

Henry Chaunces
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Introduction

The EDUCOM Fall 1973 Conference was intended 1o develop a theme
that has run through a number of EDUCOM conterences previously:
Cemputer Networking for Higher Education. With the location of the
conference in Toronto, the Program Committee hoped to highhght those
parallel and unique aspects of Canadian experiments with computer
networking and compare them to United States experience with similar
technologies  In contrast to some earlier meeungs., the 1974 Fall
Confertnce was planned as a <ingle program in order to emphasize the
ingical sequence of <esstons within the conference. Reginning with a
tutonial on the Siate of the Art in Cemputer Communications, the
conlerence program included nation | policies for sharing computing
resources in ligher education, computers and the learning process, use of
comptting for mstruction both as a stand alone technology and in
conjunction with cable television, and adminsstrative computing

In the kevnate address, George Glaser, current President of the
American Federation of Information Processing Societies, challenged
couferees to evalaate evisting university programs for training computer
profesaonals In a dehightful vet substantative banquet address, Gordon
Thompson  outlined the model of communication innovaticn that
researchers at Bell Northern Research have developed to assist them in
assessng communicattons innovatioris. Poth the keynote and banguet
ad”e«s are in-luded 1n this volume

Most of the papers presented at the Conference, edited Tor publication,
are included in the following pages. Part One, ‘Nauonal Computing
Pohcies”" openc the volume with a broad viev of policies th Canada and

Q 3

IC 10




the United States with respect to the sharing of computing resources The
closing paper in Part One, "Toward a Facihtat'ng Network,” outhnes
plans for a facilitating network for computing in higher education that will
guide the work for the Planming Couneil on Computing 1n Education and
Research

Pars Tw.., "Integrating CATV and Comp *ingin Instruction,” includes -
papers that discuss the combined use of computers and cable television for
instruction at the United Staté« Milnary Academy, United £ ates Naval
Arademy, and the University of Akron,

“"Computers and the Ledarning Process’ s the focus of Part Three.
Included 1n this section are papers outliming a co-ceptual model for
a~sessing the use of computers in the learming process and reports on
actual use of mfnput(’rs for instruction in Massachusetts, North Carolina,
and at the Ohio State Umiversity College of Medicine through the |
Tsmeshare Network.

Part Four, ""Networking for Instruction,” gives the reader a close look
at the hierarchial new ork developed by the California State University and
Colleges that has Woen operational since 1973, Indep>ndent development
of minicomputers 1s also explored

“"Management of Institutions and System<’" 1s addressed 1n Part Five at
two levels the organization of the data processing functicn within a large
organization and the use of computing systems for university .
management

Itis evident that educator<in Canada and the United States are working
to develop a ratinnal approach to sharing computing resources Models of
the shaning process are being developed and tried. Experience in ‘he
provence of Ontanio, as reported in Dr. Meincke's paper, may be
particularly relevant to United States egucators. Most papers discuss
communications as a broaler concept than computer networking.
Although run by computers, communiwcations networks include far more
than the transmisaion of computer programs and data that constitute the
bulk of network truffic at the present ume. For those who could attend, as
well as for others who will take part in the conference only through this
publication, the papers collected’in the following pagesshould provide a
saluable information resource on the tate of computing and compater
networking 1 Canada and the United States in 1974

Jam es Em ery
John Wdson

(.onference Co Chairmen
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EDUCATION AND COMPETENCE:
The Odd Couple

by George Glaser

b am honored, and pleased, 1o have this opportunity to Keynote the
Tenth Annual EDUCOM Conference. I'd like to discuss with you what [
behieve ta be a very <erious preblem for all of us who are concerned with
computing, whether in the academic world, 1n industry, i~ service
organizatisns, or i the government

My ~pecific concern s that the increasing demand for computer-based
~rvices and the relentless pace of technological development are
~utrunmng cur abilty to provide and maintain an adequate supply of
high quahity professionals who can apply computer technology effectively.

In moy view, this puses a senious and growing problem for all of us in the
tomputer industry, and 1t raises some partcularly tough questions for
sducators

Has the educational svstem been part of the problem?
Hue can it contnibute to the solution?
W hat 15 the role of the computer scientist?

W ho should provide thew”
wish Lhad crisp and conmvinemy answers to these questions that [ could
it torth here todas, but I'don’t 1 dohowever, have some observations 1'd

.

.

e What ather disciplines are needed?
.

i

bhe 1o <hare with vou some of Giem based on personal experiences and
sthees based onmy understamding of what our collragues are saying  1d
wrhing

P
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8 EDUCATION AND CUMPETENCE THE ODD COUPLE

First, a word about my liases and background: I'm an engineer by
wirtue of my formal education; that makes me a pragmatist, a bias that I
consider unashamedly to be virtuous. | also am an ex-analyst/programmer
who cut his teeth in a business data processing installation; the prefix
“‘ex’’ apphes because mest of mv h . ds-on-experience with computers is
somewhat dated but, at the same time, it quahifies me to make first-hand
observations on the technological obsolescense of individuals.

And | have been a consultant 1n industiy for a number of years during
which rime [ have been exposed to a reasonably broad cross-section of data
processing users and their problems

I would now Like to draw on both my biases and my background which 1
suspect are quite different from those of many of you in my role as
kevnoter.

Aithough I know only a few of you personally, I understand that you
hold administrative positior:s 1n colleges or umiversities, including the
responsibility for computing activities. I hope that my understanding is
correct, because 1 want to suggest some changes that I think need to be
made both by those in academia and those of us outside it.

Several weeks ago, | was asked to submit a title and abstract for this
address. | picked as my title “"Education and Competence: The Odd
Couple’’. In doing so, | realized that I was suggesting that the relationship
between Education and Competence was somewhat stra.ned; and that's

exactly what I intended to do. I did not, however, mean to suggest that the

two were unrelated for obviously they are, or should be, related very
closely. Yet I believe there 1s s mismaich that not only 1s unfortunate but
also unnecessary.

I should clarify my terms because I am speaking of Education and of
Competence in a very particular context. My defimition of Education
includes that formal classroom training leading to a bachelor’s, or higher,
degree 1n Computer for Intormation) Science. Competence, as I use the
term here, 1> tha: .cry special combination of knowledge and skill required
to concetve, evaluate, design, build, install, and maintain economically
justified bhusiness data processing applications in an environment that
often 1s hostile, ignorant, poorly managed, inadequately funded, or all of
the above. Using those defimtions, | do then assert that Educatron and
Competence are an Odd Couple

THE ENVIRONMENT

Allow me first to set the stage. As duly note by LDUCOM’s Planming
Counell on Computing in Education and Research, the state of the art in
computing has made steady progress during the fifteen years starting
about 1955 (10) The Counel cites as evidence the following- *". larger
computers, ~peciahzed programs, massive data bases, and advances in

14




EDUCA NON ANO COMPETENCE THE ODDCOUPLE 9

communications technology ** In that vense, 1 agree that we have indeed
made progress

But other changes have taken place 1n the same time period, for
example, we have witnessed dramatic growth in the number of machines
installed, the renge of their size and power, and the sophstication of those
who use and depend on them And with thi~ growth has come enormous
pressures on the computing profession to provide large numbers of
well-qualified individuals who can put these machines to work in useful
and socialiy acceptable wavs

E<timates vary widely on the number of programmers and analysis
today. and they vary even more widely on the number needed 1n future
vears Forexample, the Bureau of the Cenus reports 164,000 programmers
in the U S. in 1970, and the Department of Labor projects a need for
40G.000 by 1980, an increase of 150% 11 ten years. Other reports cail for
320,000 programmess by 1980 and 640,000 by 1985, requining an
additional increase of 10095 in the following 5 vears. I'in not competent to
judge tie vahdity of these estimates but, for the sake of argument, let me
ask you to accept a conservative estimate that we will need approximately
twn to three hmes a< many progra.rmers ten years from now as we have
today, and that the number of analysts needed will increase
correspondingly

The latter question arises because information systems now are
considerably more complex than they were just a few short years ago. In
spite of our acknuwledged technological progress, I believe that it pow
takes more, not i+ skill to design a system, 1o get it on the air, and to
keep 1t runnirg smoothly.

In my view, we are now very nearly at the pmint witere we are unable to
manage the complexity that surrounds our current technology, and there
15 a distinct possibility that we all not be able to manage the complexity
that soon will engulf us

Complexity 1< not a new phenomena Both mathematicians and
scientists thrive on it because they have learned 10 deal reasonably
comfortatiy with complexity 1n its ciassical forms For example, when
mathematicians are faced with a complex problem, they break it into
simpler enes for which they have tools; they know how to model complex
phenomena in useful and satisfactory ways

Seientists, too, have learned to dea! with complexity. Even when
physical law, are not known explicitly, the scientist can sull observe,
record, and analyze the results of his e xperiments, and from them draw
reasonable inferences

Medicine 15 anather field where complexity can be dealt with even
though there are enormous gaps 1 our knowledge of physiology and
nmn‘nlr)gy

But there 15 another, less tractable. form of complexity that confounds

]: \I}'C» by not responding to the classical tools of mathematics and seieace Ttis

(-
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10 “DUCATION AND COMPETENCE THE ODD COUPLE

called arbitraey complexity, a term used by Professor Fredenck P Bre .«s,
Charrman of the Computer Science Department at the Universii, of Morth
Carohna, who graciously !oaned 1t to me for this occasion. Arbitraiy
compleaty results when a wery large number of wnidependent decistons and
events, oc curning sver long periods of time, preduce a cumuiative and
unpredictable er/eci v 1. the environment. Arbatrary complexity confounds
bot* the math ‘n.atician (whose models do not work! and the scientist
{wao:r exnenments do noi yvield results of adequate stabality). |
In the field of computing, arbitrary complexitv is found in two zreas: 1) ‘
operating <¥stems, and 2) busness data processing. Complexity n the
former s arbitrary becau e it 1. literally impossible to know precisely what ‘
i~ going on within an operating system under any realistic set of 1
conditrons. Sumiarly, business data processing svstems are characterized
by arbitrary complexity hecause the environments in which they must
function are sointimately inked with the benavior of literally thousands of
indiviauals whose environments, in turn, have been and will be strongly
influenced by the behavior of many more thousands of still other
individuals It i dos complexity, which 1s ever increasing and which
threatens at times to beceme osverwhelming, that places on us a
requirement for ever larger numbers of well-traiized professionals who not
onhy understand our technology bul who can apply it effectively

THE SCARCITY OF COMPETENCE

Our ability to under.ake more ambitious projects, and thereby to sohve
more complex problem« 1+ — an{ will continu: to be — Limited by our
atihity 1 muster an adequate forc - o skilled manpower.

In my view, we Gind ourselves i the 1oilowing position:

® There  -oa distresangly larg number of poorly-qualified people at

alt level- and particulariy 1 user development organizations

® Thow who are now competent are being less so every day as

technological developmenis contiiue at an overwhelming  rate,

o Our unaersties are turniag out far too few computer-oriented

prnbh-m sohvers

e The long term career prospects for data piocessing professionals in

mo=~t user orgamzations are not stffictenth neomising to attract the
talented vorng men and women whe can add to, and strengthen, nur
suppiv f avallabie marpower

¢ We are having a panfuby ditticalt ime achieving the level of

professional maturity that wouid help sumulate and reward th

continued self-renewz! of ind vidual competence. |
I made thes points v 'y Keyanote Speech it the National Computer
Conference an Clucago Last Mav (3) The one T d Iike to discuss further
today i1s my statement that unieicities are turning out far too few

Q Hmputer-ortented problem solvers.
ERIC 16
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ECUCATION ANJ COMPETENCE THE ODDCOUPLE 11

Let me begin by acknowledging — and applauding — the fact that the
quabity and quaniuty of compuier seience education n this country, and
around the world, ha~ developed strongly  Unfortunately, a formal
#duation in computer setence as found in most academic mstitutions
today 1~ not an adequate — nor even an approoriate — background for
those who must design an { instali large-scale computer systeme in business
environnients.

Conmtputer science deals with the ~cience of computing — a science that
i~ ~ull in its infaney and that offers attractive challenges 1o those dedicated
to teaching and research,

But the suc:essful app“ration of computer science, on the otker hand,
requires skills, training, and a point of view auite different from that of the
~cienti-ts who discover and formulate its pnnciples,

helieve this difference in point of view was clearly brought out by Dean
Donald Carroll of the Wharton School i his article “"Management
Ininrmation Sy<tems™ presented at the EDUCOM Fall Conference last
vear (2) Dean Carroll <aid “"Eight vedr< ago a« an academic concerned
with management information -yvstems, 1 could have eleganily
demonctrated, pracucally proved mathematcally, the possibility of
generalized MIS for university administration Four years ago, as general
manager of a systems developnient firm. 1 would have been delighted to
present any of you with a propo-al for a generalizable management
information «ystem, but prebably neot 2t a fixed price. Now, as an
academic administrator, I am considerably less optimistic, but not totally
withouthope Tt~ difficuit to <ay whether it 15 age, fiscal responsibility, or
< vscience that has made a coward of me.”

I doubt that Dean Carioll 1« a coward hut I am not surprised to find that
b~ peint of view changed as he mosed from academic to general manager
of & syatems deselopment firm to academic administrator

In 4 <milar comment on viewpomnt, Dr. Harian Mills of IBM has
suggested that we take a lesson from the commoniyv-used expression “"the
Practice of Medieme © (5) Milis cuggests that we <tart by recogmzing that
medical «cheols teach various aspects of this practice, such as surgery and
radintogy, while other schools teach the more ha<ic scienufic aspects, such
a~ biology, 700logy and chemi-try Thece latter, although of deep interest
o the pracuee of medieme, do not address it directhy Mills goes on to
argue that computer saen~e does not address the practice of computing,
even though 1t addrecses cubjects of deep mcerest 1o n

It 1 may add to Muli<’ arguments. Were it not for our knowledge of
biology and chemistry. no responsible phveician world dare undertake the
kind~ of surgery that are quite commmonplace today. Yet we call upon
«urgeons, not biologists, to take out our appendix | would have similar
misgisings ahout asking most switching theory speciahists 10 design and
install an on-line mescage switchang system to serve a company or which 1

Q  « reeponeihle
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‘. FLUCATION AND COMPETENCE  THE GDD COUPLE

W hat we desperairls need are professional problem solvers, trained to
practiecemputing — the kind of problem «odver< who fully understasd the
burdens< of being an innovator But for the large majority of graduates of
existing computer ~cience programs, the innovator role 1s distasteful and
frustrating hecause as you no doubt are well aware, the innovator has as
i~ vnemies all those who prospered urder the old regime, and as
lukewarm supporters all those who might prosper under the new.

THE CURRICULUM ISSUE

An enormous amount of effort has gone 1nt, the development of
recommended curncula for the computer field. much of it led by the
Awocratiem for Computing Machinery which, through its volunieer
commuitees, has made several out~tanding contributions

Prerhaps be <t knownan Curnculum 68, 1a which the ACM Curniculum
Commntter on Computer Scenee presented it~ recommendations for
S adN programs in computer «cience (6) In 1972 2nd 73 respectivels.
the ACM Curricoluns Commities on Computer Edue ttion for Management
preseated s recommendatons for  graduate and  undergraduate
profesaongi programs i anformaetion sv=tems  {7.9) Stdl other- have
e sed vddenda to the ACM werk, one such proposat i~ for a course on
nitormation -v=tems administranion (8)

From my point of view a~ a non-academic, the ACM reconcmendations
make vers good sence In partcular, [ am pleased by the recognition of a
need for an wrgamizational concentration at both the undergraduate and
graduate level an the anformauon stems curnculum. T am further
reasured 1o find  cuch word- a~ “usabahty, operabihty,  and
rmamtamabilin ™ eited as attribates which syv<tem~ must have in order to
meet the needs for humar interaction And | am «uli further reassured to
fird that the categonzation of requicite knowledge and abilities begins
with Prople™ a< the first ten, and that the anthors define “"Prople’ a«
cov uf threr tandamental vateganies (the other two being Models and
Syvsiems)

The report on graduate pregrams i information svstems pointed out
that tew of the recommended courses exicted in upiversities at that tume
iMay 19723, either in b I~ of business adnuinistration, departments of
computer ~cyepce, of elsewhiore Since that date, certamn schools have
ideed ectablished such cources and athers are in the process of duing so

This progress 15 most encouraging and it confirms the value of
theughttully dev toped curncula But <nch a curneulum, while abeolntely
necessary s not by st g sufficient response t the need

Attitude - must change a~ well, and rlearlyv they have not done <o
unnversally And where atitude < have not changed, the computer science
traternity ha~ an obligetion to tell the students graduating from their

Q@  cgramis as computer soentists Tghﬂr prospective employers that thel)
ERIC -
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EDLL-T CNAND COMPLETENCE THE GLD TOULPLE '3

are not being trained for work in . dustry Such a frank conversation with
the graduating coniputer ~centi-- wouldn't reaily  solve industry’'s
preblem. but 1t maght at least redu = the confusion i the minds of hoth
parties

I red r'l}ﬂ} (:v'rv‘\pnntf"!f with 4 4:|mpul|'r NG 14 I3 prnfmnur \».hn wds
concerned with shaping the curniculum at the unnversity at which he
traches In response to fas request for comments, I expressed my concern
that many university computer <eience departments were staffed with
teacher- who had had little or a0 expenience with the street fighting that
their ~tudents would tind in the world of ught budgets and onerous
deadhines, an-d ihu- that the ‘eachers were poorly equipped to prepare
them for st 1 alse teld him that § felt that teo mans computer science
department- are traming celic plavers tor a Fourth of July parade, and
that i my view, it'- damined datficult 1o play a cello while walking down
the mufedle of the wreet in the hat <un

I reply. my correspendent assured me thet betook my remark to he -t
and expressed the hope that he could gain ~uch expenence by spending
trne working outsde the university He added that he had discussed doing
-0 with his ealleagues and that from thase discussions he had eoncluded
that there were three main ressans why many teachers do not get >uch
experience T quote him here 7Fiest, many do not have the inclination
Secand, those whodahave b ichination may consider 1t more important
to~pend their timean an academic activity which contributes more to ther
ac ademic advancemeni. and third, these who decide they <hould <pend
tume working for indusiry do not feel confident an employer wouid be
interested an mining them on 2 temporary bass ™

F'd bke to camment on the three reasons e cted Fust, those
mdividuals who do nat bave the inchnation te get <ach «xperience should
not teach courses in wrhich the inaghts that surh experience wonld bring
are badiv needed Second, these aho consader 11 mare important to spend
thaar ume a0 an gcadeime g tvaty which contributes more to therr
arademic advas ement offer quite 3 <ad commentary on the process of
academie adoancenont for it the acttes which lead to improving the
quabay ot education for therr giadnates are indeed 1o confliet with those
whi h enhan, e the individual teacher’™s posabnhities for advancement with
his commurity, then academne advancement o~ dictinetly  ecounter-
productive Third, those who d vnot feel confident an emplover would hire
thetr an g temporary bass mas be correct. Reabistieally Lt would not be a
stmple matter o grrange for wdividuals 1o move freels between the
academe environment and the industry environment, but perhaps we
shonbd try to make o s

Buth parties <houtd henefit frem -ueh o program an a direct way The
teashers could gan iy aluable experwnce . and indudry could contnibute
mars direeth to the education of future Zraduates while, i the ~hart term,

Q uning new insights and ideas for lJ:f‘ <olution of its probleme
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For thee ot vou who would iike to consider this and related 1ueas
turther. 1 recommend that vou read, 7'On the Preparation of Computer
Scinee Protesaenals i Academs Institunons by J AL Archibald, Jr
st MR atper 0l Hhas andd woverad caber oxcelivnt pajers on vanous
e ts ot sompater waonee edun ateen were peesested at the Vational
Computer Contoronee last May aNCUT ) Among the recommendations
nade al the NCC o amprove the effecineness with which computer science
graduates can awume responstilities imoandudry s that indinaduals be
efoauraged to arquire undergraduate traiming in an area other than, but
reiated teocomputers To quote the Arciubald Katzper paper. “"Indusry
certamhy needs peaple with (11 an undervanding of indu~tnal problems.

2y an undervanding of computer~. and (3) fresh. new ideas.”

\ graduate with a hasie undervanding of industnal preblems, whether
drquired in v - ngneering or business administration program and who,
in addition, hes an under<tanding of computers {and an understanding of
ther limitation=} could be very effect, - aindustey. Teaching students 1o
produce fresh new sdeas 1s, ne doubt, the ot challenging of the three.,
Lut not the point at e here,

In anvther NCC "7t paper, Gopal K Kapur put hes eniticiem bluntly:
Une of the greatest enigmas 1s the gro-- failure of colleges and
unneraties te mmolve themeelves in the development of business data
terares=mg ~cwenc ) Yor following this harsh mdactment (and after
gang his reasons for makang 113, the author concludes: “*In the ‘ang-run.
colleges and univer<iites are the ooy hopre for wedd-quahfied business data
precessing profesconals’

Pagree completels Y su are aur onl hepe. But | am net catisfied that
the signife anee of the frobiem s fully appreciated m academic cireles or
that thew whe =oin g poaten o take the neeesars <teps to solve 1t are

prepared tood

SOME POSSIBLE SOLUTIONS

[he ~arany of competens» prablem won't be ~ohed easly or quackly,
but it won tever be salved unlescwe go to work on it T this enii. R{FIPS
and i~ Consntuent Soaetiee have faunched several activities that we
believe will help and we'no conadening all others that could have
<ignif ant long term impact

The AFIPS Professional Standard« and Practices Commattee, chaired by
Donn Parker of Stantord Reearch Inatitute, wili propose to the AFIPS
Board ot Direeters at s meening next month a long-range plan that will
tnclude the tollowing elements

e Job descrniptions

o Selfl ascessment

o Certifiration

» Preterred dewgn practices
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AFIPS has already developed and publiched comprehensave job
dessnptinns for computer programmers We view these as bacic to amy
eflorts tomards welf-a~wesument and cerufication Thoswe of you who are
conspdering additions to yeur curriculum hepefully would find them uceful
i1t asse~yng what quabte~, <kiils. and auributes have been 1dentified by
working programmers and their managers a~ mostimpaortant A tollow-on
project e prepare aimilar job desenipions for sy<tems analysts is now
underway The AFIPS Board will be asked t approve the balance of this
ot Enventualh, we hope to deselop job descriptions for the majonity of
occupatiens n the computer fi-id

The <«wcond element of the plan that will be di<cussed with the Board of
Directorsic setf-assescment We are considering a «elf-assessment program
~uch a~ that currently oftered by the American College of Phye:cians< in
whih over 10,000 phyvacians are enrolled. In «uch a program, any
individual who cares t do <o may take an uncuprrvied test and submit his
an~wersfor grading He cubsequently 1~ told which questions he ancwered
correctls and how well he scored relative 16 ot -re taking the <ame test. His
name and «wove remam ansnymous, kowever, e the purpose of the test
1~ «lf assessment Since welf-assessment s a . .,or undertaking. we wiliin
all prababiity erentualty preposs a jomt effort with one or more of our
Constituent Sorieties.

The third elemeat = certitication We know that cernfication 15 a
controver-tal matter but on balanc+ [ believe it has ment. The Institute for
the Certufication of Computer Profesqonals now has the artine support of
ACM. the Computer Socwets of the TEEE. the Data Processing
Manapement Assoriation, and several other professional <ocieties Since
ali three af these major societies alco are members of AFIPS, we mu«t
coumder what role, i any. AFIPS <hould plas in the work of ICCP

The tearth element 1= the peblication o1 revew manuals. Although 1t
wa~ onginalhy hoped that we could «sugge<t means for certifving tomputer
svatenis in some wav, we have since abandoned that idea. Iactead, we
#Xpoitto prepare a sefies of manuals that pose questions whieh can be used
to evalnate vanons aspects of their design. The firet of thece manual-,
dealima with Secuntv . has pusi been publiched and we bape to disinibute it
wideiv  Although it mav «erm -omewhat mundane that’ AFIPS 1< in the
tusiness of prepanng checkbictsl we believe that the Secunty Manual will
prove 1o be of conaderable value 1o mony installavone throughout the
coyntry

This shonld gave soy wume adea of cur current and planned activities
W vertuniy hope thew will be surce-stub and intend 1o work hard to make
thom <o

But sven of onr vttonts are succesful besond our wildest dreams, the
tundapental problem will e <olved onlv when there 1 a steads flow of
well quabified individuals from the formal educational <y~tem .ato user

Q  sarvations And that 1s not a problem that professional <ocieties can
ERIC o
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)

drab with dsrecthy Thes can only raiee their vou:« and, hopesully with the
help of raer menibers who alen are members of the academic communmty,
trng wdovidual influence io bear on those who are making the ke
decisons on the onientation anag content of academic programs.
I priwd ~everal questions at the outset of my talk. Let s review them:
® Has the rducatiopal svstem been part of the problem? In my view,
Yeoo The educauonal <ystem is providing nicely for a body of
turipetrnt computer researchers and teachers, but has Jdone little to
provide for the need- of those who must apply computer technology, |
| parvcularis in 2 business environment |
® Hou ranut contribute to the solution * By recogmizing the special skills |
reuired of the problem-zolving pracutioner and then by adopting
programs that will produce graduates who can effectively assume that
roie
® U hatisithe rule nf the computer scentist? To advance the so:enc
computing ~- that others ran applsy n
o Hhar other dusciplines are needed? FEconormces. marn.gement
crgamizational behavier, funenonal <alls) o <horte the abiliny 10
recagraze a warthabude applic ation, deign a svstem for it and make 1t
.‘t.iplw s
® B heshould provide these discipiines® The universities must teach the
tundamental-_.And for thowe who already have fimshed their formal
~ducatn ang who are «n motivated, elf-assessment, self-study, and
canhinuing education wem maost promising

)

|

|

| I: cuymmuars. we have g werious and growing chortage of a precious

' ewour e {nless we take drasue steps to alleviate 1t, we are going to find

' agreeives an the precanous pesiton of having rzised  unreahistic
e xpectationsn the minds of computer user< (incuding the generas pubhe)

’ anid then of being chronically unable 1o deliver to those expectations. And
althotigh we are certain to kave even more powerful tools than we now

| have -the growth of an eveiting profession could be stymied v even

| promanently cqunted. by our own shorg-cightedness unless we train a
streng cadre of thowe whe can apply apr technology wisely and

| cempetentdy

It < a tough probiene T don’t think 1t will go away Onb vou who are

rucaters can <olve i a lasting was [ hope vou will

REFERENCES

O I DT COR L UL N NPTRNV ¢ G the perparation ol computer sienie

jt Bres cas v o4 ghee ety Procerdngs af the {974 Nasanal Computrr
eerran

- tar iy ra -t My agenrer bntormateon Svetr e Facts gad Fatures Proceed

Q e A B COM b Cante saer BDLCOM Propreton, V) 19T5

ERIC

Aruitoxt provided by Eic:

Oor Ky




FDUCATION ANDCOMPETENCE THE ODDCOUPRLE 17

frve ir Adtrea Procergings ot tne 1978 Ngtanal (omyLter

£onte eace APIPS Pirse Montiar NJ 19078

» 1, a-rr Lorarpr

hatur G a B

fampatr t ateten ¢

FDP rdLiavies Ar arute pige Peue rrding ¢f ike 478 Ngleaal

MicdD
Nrw Alternatine Proceedings o8 MGOSE Smposam on {amputer Scwraer Bduratinn,

AL M

fhncbheStructars 1 g cmput ng Profecion Backgraund Jf Distrescand o

Ernrjary 1974

( _renuram 6F Reo smrender nctor Acadens Progran con Corputer Saence. " Com

matwal.or o the 40H ACM New Y ck Manch 196K

Curr cutam Recomaendaiinrs 0 Graduare Profecaiona, Programe on Inf rmatien
~yafrna (omrmuncations of the 47 %Y Mas 1972

¢ yerie sum Recome endsetiand Inr Graduate Profecaona: Progeams 1o Information

Sateme Recommented  Addendur on Intirmaten Ssaeme Admimistration.
Comm snirations of the 4t Y Juon 1973

Curnvuium Recommendations for Undergraduate Frograme in Informatior Svateme,”™

{ommanrgtuns of (ne 40 Drcember 1973

Mem wandum of the FINCOY Planning Loynrd v Cumputirg in Educatinn and
Research ECLCOM Prnretn ™ J  June 1978

O

ERIC

.



- Part |
National

Computing
Policies




b
Chapter 1
NATIONAL POLICIES FOR
.INFORMATION\PROCESSING \

There 15 no need in this forum to make the case for the importance of
computers or to describe the growth that has been experienced, almost
without pause for over twerty years, in their design, production and use.
Computers play vital roles in industry, administraion, education ar '
government, and in many respects, the ways they are used and the way
they are seen by erganizations and institutions in those spheres are very
much alike in all countries, or at least in all countries which are at

%~ approximately the same level of econemic and industrial development. But
there are national differences in the way computers have penetrated into
society and in the responsibilities that governments have acknowledged
and undertaken with regard to them. Two facts cre sufficient to illustrate

" that the position of computers in the United States is different than it is in
other countries. First, the U.S.A. is, to all practical purpose, the only
country with a substantial computer production industry in which, even
allowing for the dominant role of IBM, there are diverse and successful
competitors. Second, the U.5.A. 1s almost the only country sophisticated in
the use of computers, which 15 not engaged in trying to formalate an
overall n .onal policy relating to the production and use of computers.
Dr Ruth Dawis, Director of the Institute for Computer Sciences and
Technology of the ~ S National Bureau of Standards, argues that
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22 NATIONAL POLICIES FOR INFORMATION PROCESSING

centralized planning with regard to computers in the Unites States would
be re<trictive and ~tfling, foreing growth and change in narrow directions
4t a tume when there 1~ 5tll a great deal of innovation in the computer
irchinology (3) The lack of oterall policy does not mean, of course, that no
policy exasts or 1~ wought on special 1ssues such as privacy, networks,
standard~ or acquisition of computers with:n the government. Nor does 1t
mean that there have been no advocates for more planmng; calls for tas
have been voiced regula Iy, and there has fen at least one book
advocating a greater govermnental presence 1f formulating policies for
cumputers (2) X hether the argument that diversity and strength of the
U S computer mdustrs 1+ such that the industry would be impeded by
attempts at overall planning 15 a va2hd one, or a rationahization, it1s a fact
that i the Umited States any federal bodies concerned with computers.
address themselves to spedral problems in a relatively narrow area over
which they have junsdicnon,

In some other countries at least, the situation 1s different. The Japanese
plan fur intensive long term development of the “knowledge economy’”
piaces particular empha<ic on computer technology (13) In Canada there
ha~ heen a continuing «enes of studies on computers for almost a decade,
many of which arniginated 1n a department specially created to cope with
the probleni~ of new technologies like computers, sateilites and cable TV.
The United Nation~ has 1ssued reports urging developing countries to
formulate national poheies with regard to computers,(4* and OECD has
i~~ued a senes of reports on the computer technology and on comparative
<tndies of polies (9) Certain countries, notably the United Kingdom and
France, have andertaken major support of their computer industries in
wavswhich are quite differ: =t from the type of support found 1n the United
States Nationdl efforts at pohies reve o and formulation and large scale
tinanoral support, anse out of the conern that the country is failing, or will
farl, to get a fair ~hare of the action in a crucially important development,
i ~tep~ are not tahen and national goals formulated and realized.

GOVERNMENTAL OBJECTIVES WITH REGARD TO COMPUTERS

.
Objecinves which different governments have souglit with regard to
computess are convemiently summarized under three hexdings:
I To usw computers effectively 1n 1ts own operations In particular
ginernments seek to uer computers for admimistrative, planming and
nilitary appheation
i To promote an indigeaous computer industry Thisis a desired goal for
a vanety of reasons of which the most important are to.
8 ensure effective national use of computers i admimstraiion,
planming. + {usry, process control, education, ete
e create jobs  smce  computer  based anclustries  are growing
]: TC exceptionally fast and they make intensive use of people with
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relatively high levels of education, an important factor as the number
of college graduates incredses,

® improve the baluice of payments. The alternative i« higher
mmports as the number of computers mereases

{11 o direct and regulate computer growth <o that,

o detrimental secondars effects are not experienced hike erosion of
privacy, and large scale unemployment

® benefits of technology are distributed farrly between public and
private sections, employers, and #mployees

® national centrols are exerased on ownerstup of industry, data banks,
atird ~o on

I'he methods available for promoting these objectives are those which

governments usually have open to pursuing any goal such as passing
tegislation and ~pending money in a vanety of ways

® duard grants and contracts for establ.ohing new industries; setting
up  cooperative  ventures  between gn\‘t mduslr_\. umversiies’
wdustrv, research, or tramning and educatum

® Promote debate and research through studies of policy analysis or
marketing, conferenres, or publications

® ddopt --i-cate taxation policies. hike offering incentives to industry
and companes whirh meet specified entena, or applyimg tanffs and
excess profits taxes 1o protect indigenous supphers,

o dppls purchasing policies for 1ts own acquisition or for supported
nstallations hke educational institutions and local governments.

S Set up regulators agencies applicable to enucal aspects of the
e technology like commumeations; use of persona! data: and daia
hanss contain, o2 data of national importance on resources and
prople

® {reutr mudel opreations for personnel data banks, <« rvice bureaus, or
~pevaal apy teations ke planning and hibranes

THE CANADIAN EXPERIENCE

Berore usng Canahan svamples 1o llustrate how  the varous
instrumes s and mothodologes qust listed have heen used by governments
arhieve the three obpecinves ramed earlier 1 hope 1t will be elear that

e re s nosugge <hion that in Canada we have had the most conecerted or

most o suceesstul attacks on these probtems Support of the computer
ihdustry for example has been much more continuous and mportant in
Great Botain and i Germany, where both countnies have sought to keep a
satendl capab v for desgnimg, manufacuring and marketing man
trames (throug 1T 10 Great Britam ad S mens Cormany) Nor s
therean Canada oy organtzation which conduets research on all aspects,

Q o valand yractical b software, as 12 done i France by TRIA, or

L LR 2a |
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which concentrates n ompater use, applications and markets as does the
Comput ¢ Usage Development In titute in Japan.

1t 1s necessary to describe some aspects of the currert pohtical scene in
Canada Forthe !t ten veare the governments in Canada have been going
through a redefimtion of tne relative powers of the federal and provincial
governments i a kind of struggle whick has occurred periodically in the
Unted States. but whih v comparatively new n Canada. This
redefinition which was first pressed by Quebec, 1s being pursued with equal
vigour aow by other provinees — ¢ g Ontano and Alberta. The British
North American Act, which 1s the closest approximation to a constitution
m Canada. allotted certain responsibihties and taxation poweis to the
provincial gmvernments (e g for «ducation, el law, and the regulation
of professions) and others to the federal government (eriminal law,
detence, mterprovineiat trade). In many areas where the delineation of
responsibihities v tar from dear. both  provineal  and  federal
governments are staking out claims. An rxample 15 commumecations
¢ hanneis as used 1n cable TV and computer networks. Although the federal
sovernment. throughits speaally ereated Department of Commumeations,
h 1~ =0 tar been the most donnant by launching satellites and conducting
tation-wide studies. the provineial governmens have not rel:nquished
their claims o jusisdiction Quebee, tor example, 1s well on 5ts way with a
provineral computer netaoth for education. where 1t has undisputed
right=, and Ontanio hkewise has a strong educational TV network. The e
problems will not be settled 10 Canada unul there 15 agreement on a new
s onstitution in which the provinaal and feaera! powers are  enegotiated,
an cnormoush ditficult task which the present government has just
mdicated that 1t will tackle again. Aithough many important matters
relating to computers cannot be settled vet, there has been a very long
< ries of ~tudies and reports, from which eertain goals have emerged and
actions imtiated

A ~econd facet of the Canadian political seene 1o the strong nationahsm
which 1< apparentn the publie attitudes to many 1ssues It man:ifests stself
4= a4 dewre to foster and maintam a dictinetive “"Canadian’ approach in
<ich divorse matters awnership of industries, resource management and
the perfor,aing and errative arts Although strong Canadian nationalism s
most definitely Aot anti-Americanism, since i most activities  the
Canadian way ot domg things s very similar to the practices in the United
States, many Canadians show a noticeable reluctance to be associated 1n
joant program~ [t does not matter that i many of these areas, few
per~on~. if anvbodsy, can say what 1< different about how tkey are being
dene, of <hould be done wn Canada as compared with the United States.
Phere o nevertheless a concern that failure to heep a distinct Canadian
operation might in the long run be detnimental to Canadian interests As
an examole, I am certain that most Canadians would agree that any

Q  nventory of resonrces such as water or cnergy chould be taken and
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maintaned separately in Canada, <o that independent judgements can be
made 1 negotiations which are eventually bound to be undertaken But
the feehng that data banks ought 1o be kept separate goes beyond this.
Medical data on certain Canadians who have apphed for life insurance are
kept 1 a centrahized data bank maintained by the Medical Information
Bureau, Boston, on behalf of a large group of U.S. and Canadian-based
compaties The reason for a shared file 1s obvious, since the discovery that
a high n-k appheam '1as failed to ieveal inlormation is of common
mterest However, Canadian parucipation in the data bank has been
gue~toned, at least to that extent that attention wa  'rawn to it in reports
on privacy undertaken by 1. tederal government (2,7) No recom-
mendations were made supgesting that the files be separated, but the
general vnea aness was clear

With this background, T should now Like to return to the three mam
objectives mentioned earher

Effective Use of Computers in Government Operations

[+ this area the goals are clearewt, the methods for achieving 1t are hest
understood, and in the case of the federal government at least there 1
demonstrable progress along a planned path An EDP master plan was
tssued by the treasury board in 1972 as an overall policy guide in which
strongly decentrabized approach has been adopted. The Central Data
Processing Bureau, which for some vears has been offering optional
services to government departments, 15 not even mentioned and will clearly
net play an important role Instead two tvpes of data processing centers are
recogmized, da'pdrl:vn'}llal and functional. Departmental centers in the

i ~erve existuing departments like National Revenue, RCMP, or
Statistues Canada, Functional services, as the name implies, are more
toncerned with the tape of apphlication such as revenue collection, trade
and trausportation, or resource and environment. Ina five year time-table
tor developing new functional services, the range of applications
considered 1o impressive, and the plan shows a {ull understanding of the
multiphenty of wavs computers can be brought to bear on gover mental
operations In 1971 the plan 15 well advanced Several of the functional
centers have been set up and newer publications deseribe how the services
are 1o be admimistered (10)

In the provineial governments, whih have much smaller computer
requirements than the federal government, there has been a trend toward
centrahzing the service burean faeihties in o ler 1o achieve economies of
scale Saskatehewan operates a centrahized faciliy as does Newfoundland,
and there has been a recent consohdation of services in the other Mantime
Provinces In Ontario andg Quehec, the largest and most populous
provies, the serviees are too diverse to permit consolidation into aingle

O
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government has no 1atinale tor different tacilities. and httle cgordination
among them, steps have been undertaken to corsect this (11)

University coroputing fa ilities -are quasi-government in that their
support comes wholly from government provided funds. In Canada NRC,
the National Research Council of Canada, has played the role that the
National Science Fourdativn undertook with regard to support of
computing facilities in the U.S.A. Even though there is no direct support
of umversity education by the federal governmen. in Canada, NRC does
support university research Lirect NRC grants to maintain university
computing centers through the fifties and sixtie- were instrumentai in
establishing umiversity computing centers and departments of computer
~eience  throughout the country In 1374 NRC no longer supports
computing centers directly Instead it allows holdc.. of research grants to
pay partial costs of computing, and it has a ccmputer science grants
commiitee which recominenas awards for research in the information
sewnces.

Among the provinces JIntanio and Quebec were the first to adopt overall
program fur support of university computing farilities. The Quebec
educational computer network, a star system based on a CDC CYBER 73,
i~ tae largest dedicated network in Canada In Ontano, between 1969 and
1972 grants of about five million dollars per year were earmarked for
computer haidware 1n umiver .ties Since then these funds have been
cominned with the regular university allotments sn accordance with the
principle thar umiversities shouid make their own priorities on how funds
are spent The ider.tification of computer funds was to have been the initial
stage of a rationalization of computing facihties, fodowed by consolidation
ol individual centors or co-ordiration into networks However, for reasons
which are complex, these later stages have been <low to materiahize

Computer/Communications

Because of its size Canada has a specialinterest in communications, Like
other countries, it has also wanted a strong computing industry. These two
factors were paramount m establishing the federal Department of
Communications and of principal concern in the extended series of studies
and reporus undertaken by that depariment. The first study, directed by a
grour largely within the Department of Comm .nications, called the
Telecommisaon, produced Instant World(12), as its main result,
supplementea by a series of conference reports )n subjeets of topical

erest including .cress to informauon,(16) the wired a1ty (17) and
computers and privacy (18) Insiant World presents aa exceptionally lueid
and well wntten picture of the tele-communication technology and of its
tmportance to Canada. But 1t and 1its supporting st.dies were regarded as
merely wetting the stage for the following much larger study, conducted by
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the Comnater Commumecatens Task Foree under the direction of Dr
Han~ von Baever

The Task Force divided inio many <ubgroup~ and 1t actively solicited
views from industrs | univeraties, consume= groaps and other government
agencies Atter two vears it produced its recommendations in a two-volume
report ert ted Branching Out (5) Although there were thirty-nine
recommendations, most of them were so general, <uch as requesting that
telecommunications be recogmized as a key activity, that there was some
drappomtment with the recults The report provided a policy guideline
rather than a detailed et of <pecific propasals perhaps because as became
ciear from the pubhe debates which both preceded and followed the
appearance of the report, either there was no general agreement, or
jurisdiction on them lay between the previneial and federal governments.
One recommendation which was not taken up was that the government
i ogmze 3 focal point for activity 11 computer/communications
However, there dre too many government depdriments and orgamzations
with ~trong, a'most central, interests 1n these technologies, to allow any
one department to be given a principal mandate for thewr development.

The dfficultiec enconntered »= trying 1o come up with specific proposals
can also be illustrated by the problem of determining what form if any,
government supoort of private computer industry should take. The
computer field 1< strewn with the wreckage of large multinanonal
rumpames who have unwuccesefully tned to compete with 1BM an
marketing mair frarae computers, and there 1« general agreement that it
would be suserdal to try this But then what should be done? There already
had been in Canada the experience of large governmental gronts 1o
e<tabished computer companies Some vears ago the Department of Trade
and Industry awarded to large grants, amsunting 1o several mithon dollars
to IBM and CDC The IBM award was to ~t up an assembly plant in
Quebec, to supplement the large acsenmly and manufacturing plant m
Don Mills. tToronto) - The CDC grant helped ectablish & plant an
Mi-sssauga (outade Toronto) wntended, Theheve, a< a production faciliny
for the Cvber computer which never emerged a<a fully developed member
ot the CDC line The grant to IBM did lead to a plant which created jobe in
a geographioal regren whereat wasimportant to do <o, and the CDC grant
may have produced comparable benefits, but the award< have been
cnnczed  Tooas difhcult 1o argue that they have helped develop a
Ca vhan-based computer ndustry

Alvo for complex redasons, the market for soitw ire producis in Canada
has not developed the sav experts have felt i would Also theee are many
v ther countnes where there s an abundanee of Jal'a i the mathematcal
screncs~ along with good expe nence in using computers — Denmark, the
U K. Japan, even India, — and there are hopes for a multinational
software mndustry i evervone of these The result of ali this s that
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becomes very difficult 19 <ee how a general recomiondaton favoning
~upport of the computer andustry 1n Canada should be translated into
programs Ao this regard the computer technalogy 1= not different from
ether modern technologies, s alvo difficelt o define natonal programs
for satellites or nuclear power, or transportation systems. There are those
whio argue that the problems and costs of such genera! syo.ems demand an
internatonal approach — that mulunational groupings are necessary to
prool resources, share markets and give reasonable hope of success.
However, it nececsary to be careful in accepting such arguments without
jucstion because they <an be equivalent to saving that there 1« » room fo ,
~mall enterprices, whatever the ongmality and qualry of the enterprise

Since publication of Branching Gut there has been a slow but steady
attempt by the government to make the recommendations more specific, to
~harpen the policies and to instiate actions In April 1973 the Department
of Commumcations publhished a forma! position ctatement outlining
policy.{(6) Incertain areas, particularly those concerncd with the relations
between computer-service firms and the common carriers, some fairly
definite principles are enunciated. A general poction i« taken that the
computer services and software industriec are to remam largely
unregulated and the need to consult with the provinces 15 emphasized.

Dr von Baeyer has remamned in the government in charge of a
ol depariment force charged with the task of coordinating the ac tivities
on computer. communi ations throughout the federal government, and
there 1 evidence of a quiet effectiveness 1n the work there, Howeyer.
~prafic programs hayve not vet been announced Thoe not directly 1n the
goverument hope that there will be postrne results to chow far the
enurmous amount of investigation which has been completed

Netwourks

In Canada. perhaps even more than i the Umited Siates, the two
railroads have played a dominant role in the development of the country
and in mamtaming communicaions along the twenty-five-hundred-mle
long and hundrea mile-wide strip which cmibraces most of the populated
centers Computer networks could play an equally important role 1n
making the computer communications technslogy a productve force 1n
the country Tn 1971 the Serence Counell of Canada iewded a resort (15)
.t which it urged the edtabhchment of a national spine. This was to be a
computer network which would offer cheap service along the length of the
country, and hence provide an alternative 1o the establishment of a
muliiphiaty of north south hnks, between the densils papulated centers of
Canada and United States, which would otherwise be the natural mode of
fevelopment Although the Telecommission and ine Computer/Com-
mumecations Task Force sweemed 1o favour a Canadian network

svelopment, no speeific network proposale emerged Following a two year

:jz 14

Aruitoxt provided by Eic:




NAT/ONAL POLICIES FOR iINFORMATION PROCESSING 29
/

r

Mmaper study of a proposed network, to hink universiies (14 CANUNET,
notunds were ever allocated A major factor for the failure of CANUNET,
and of a related Ontanio-based program called METANET, was the
dithe bty of proving that the networks were needed and w uld be used

The question arises whether many university computer users really need
computing lacthties not provided locally, and whether there 15 any
mechamem by which those whe do want to use computers elsewhere have
tund«~ which are not focked ir to their own centers In this regard the siow
raie of increase in ARPA traffic, which ha~ been carefully watched, has
suggested caution. In any case, 1t1s suggested that if networks have all the
advantages claimed for them, the universities should be willing 10 make
the necessary investment.

E«pecially important 1n Carnada has been the position of the common
carriers, particularly Bell Telephone of Canada, that computer networks 1+
10t 2 ~mtable area for government intervention They argue that networks
are best allowed to 2row 1n a competitive ensironment as the market
devejop~ real applications I fact, there 15 m:pressive evidence that the
market s developing the right kinds of service at the right pace. Whatever
the reasons, the arguments in favor of govermiment supported computer
retworks have not prevailed to the point where 2.1y governmeat supported
networt has been launcted. Many, myselfl included, believe that
unnversity ~on puung centers in Canada are too narrowly based, that the
real costs ot their servii o are not measured. and that establischment of
univeraty networks would prove benef-cial Fund- are still being soaght, if
ast for ~eiting up fuli networks, at lea~t for promoting interuniversity
communiedtien [0 notewarthy that no Canadian university 1s a member
ot ARPA, but] am hetant to say whether thisis due to a reluctance to join
in daetivities with the U.S A, as pointed out earhier, to a belief that a
{.avadian network will eventually emerge, or simply doe to a lack of need
or funds for the services available through ARPA In ary case, the problem
of rehether to promate and participate in networks, either commereially
based  or unnveraty based, has not been resalved by Canadian

government *
CONCLUSION

Throughout the world compute  technology hae beer the focus of
governmental interest For good rea.ons, ~tudies and programs for its
growth and developme vt are widecpread Few countries have embarked on
A Mere COons U~ d“‘l ntese "«“Hl\ “f (l)mput?r/"Umn‘unl"allﬂn.‘ 4
related technologe~ than ha~ Canada and examples of some of those
<tudhies nave been mentioned here Although it s not Affrcuit to agree on

R T B BRI I feoepe Ty i e st st cduedatianad setwark on Quebee,
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=

general principles and goals, it 1s enormously difficult to translate these
principles into programs which have reasonable expectation of furthering
national goals.
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Chapter 2

SHARING CANADIAN EDUCATIONAL
COMPUTING RESOURCES

by T.A.J. Keefer

INTRODUCTION

This chaper traces the history of Canadian Federal Gover:. nent
actwvities in stimulating the sharing of educational computing resources.
Three major activities has been involved, and while these were once in
parallel, they have now converged under the auspices of the Educational
Technology Program.

The first of these activities, which began in 1970, was CANUNET — the
CANadun University computer NETwork program. CANUNET was
undertaker: in two phases: network design and innovation based on using
packet switched technology; and subsidy of communications costs.

The st ond activity consisted of the Canadian Computer/Com-
munications Task Force which produced the report Branching Out in
1972. A Federal Government Interdepartmental Committee on
Computer /Communications was then established, with a number of
Working Groups Working Group 19 was formed specifically to study
CANUNET. With the incorporation of CANUNET into the Educational
Technology Program this Working Group has now been disbanded.

The third acuvity, whose uming paralleled these, began with an
Interdepartmental Committee whose recommendatiens led to the creation
by the Federal Government of the Educational Technology Program. This
Program assists federal and provincial authorities by providing pians,
information, and advice on educational technology

33
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34 SHARING CANATIAN EDUCATIONAL COMPUTINC RESQURCES

Under the Educational Techrology Program a numbor of joirt
federal-provincial study programs have now been formalized and are
under way One such study program, to encourage computer resource
<haring at the post-secondary level, has recently been developed jointly by
the Federal Government and the four Atlantie Provinces.

CANUNET HISTORY ’

The fir~t imtiative of the Canadian Federal Government to stimulate
educational computer resource sharing was CANUNET, the CANadian
L siversits romputer NETwork program. Following an EDUCOM survey
of Amenican and Canadian uninersities in 1970 regarding :heir possible
interest in joiming ARPANET, the Department of Communicauons (DOC)
wa~ urged to establich a Canadian umversity computer network, so that
Canadian umversiies could develop the necessary expertise and
experience in this new and smportant field. Under the leadership of Dr.
Johnde Mercado, a number of studies were carried out to design a suitable
packet switched network to interconnect computer facilities of Canadian
univer-ities through a national network which would be flexible and
transparent to users (1.3.7)

Following these network desig.t studies, a new apptaach to CANUNET
began to emerge in 1973 when it became apparent that a viable design for
a ~tore and forward packet switched network had evolved from ARPANET.
Advocates of the new approach concidered possible forms of federal
funding of inter-university communications costs, to simulate computer
resource ~hanng at the unner<itv level (Z) Under this approach,
CANUNET would be reahzed 1n tao steps  the first would encourage
computer resource sharing by alleviating the communications cost
component. while the <econd would be a long range program.

INTERDEPARTMENTAL COMMITTEE ON
COMPUTER,/COMMUNICATIONS

While CANUNET «tudies were taking place. the Federal Government
had establihed the Canadian Computer/Commumications Task Force 1n
197840 provide advice on poliey matters 1o the rapidly evolving fieldof
computer commumications The work of the Task Foree, led hy Dr Han}
son Basver, cutminated no1ts publication of the report Branching Qut (4)
i 1972

On the basis of the Tack Foreed's recommendations. the Federal
Governmemt then establiched an Interdepartmental Committee on
Computer Commumeations which in turn set up a number of Working
Group~ In partcular, Working Gronp 19 wa formed to examine pohey
and other matters related to the CANUNET program

L2 2l ]
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EDUCATIONAL TECHNOLOGY PROGRAM

In parallel with these activities, the Federal Government had established
an Interdepartmental Committee on Educational Broadcasung 1n 1969 10
prepare recommendations on what steps should be 1aken to ensure that
technology used in support_.of education would be cost-beneficial and in
the national interest. This Commuttee’s report documented the rising costs
of education, the problems and opportunities presented by new electronmic
technologies, the growning disparities in the capability of different regions
to take advantage of these technologies, and the need for educators and
technological specialists to work together to ensure that these technologies
are effectively emploved.
On the basis of this Committee’s recommendations, the Federal
Government approved the Eaucational Technology Program in 1972 The
Program was subsequently endorsed by the Council of Provintial Mimsters
of Education,
The Educational Technology Program, managed by the DOC's
Educational Techriology Branch and led by Dr. John de Mercado, is
designed to assist federal and provincial authonities by providing plans,
iniiormation and advice on educational technology (6) The Program s
also concerned with the development of national standards, and with
ensuring that Canadian needs for educational technology can be met
where possible by Canadian industry Operations of the Educational
Technology Program can be categor:zed nto four activity  areas.
federal-prov-nical programs. inter-departmental programs, national
development programs, and liaison activtties. Under the first ares come 4
number of joint federal-provincial study pregrams. -
® Fducational Technology Program for Nova Scotia. with the aim of
developing a long term plan to enahance the educatinal proress in
Nova Scotia through the cost-effective appheation of educational
technology (5)

® Program for the Sharing of Computer Resources in the Atlantic
Universities, with the aim of encouraging the mod effective use of
present and potential compuier resources available to the Atlante
umversities and other post-cecondary insututions. (8)

® Program to Study Educational Computing in Neu foundland, with the
aim of studving the current usage and future potential of educa-
tonal computing 11 Newfoundland, as an input to the Newfoundland
Task Force on Computers and Computer Communications (9)

National development programs are also ur.derway in the number of
other area- such as information dissemination, standardization, testing,
evaluation, industrial development. and computer arded learning.

Because the Educational Technology Program 1s the vehicle by whick
the Federal Government deals with the Provinces on all matters related to
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36 SHARING CANADIAN EDUCATIONAL COMPUTING RESOURCES

educational tech “ology, 1 1= logrcal for CANUNET acuvaties to be handled
through the appropriate mechanisms developed between the Federal and
Prowineial Governments It was therefore decided, n July 1974, 10
incorporate zll CANUNET actisiues within the Educational Technology
Program Since Federal Government actinities concerned with computer
resqurce sharing at the umiversity level are now included within the
Educational Technology Program, CANUNET no longer exists as a
separate program, dantd the CANUNET “orking Gre | 19 has been
disbanded

SHARING COMPUTER RESOURCES
IN THE ATLANTIC UNIVERSITIES
.

One CANUNET-type activity within the Educational Technolegy
Program 1s the recently imuiated Program for the Sharing of Computer
Resources 1n the Atlantic Universities, a joint study to encourage the most
effective use of eomputer resources available to the Atlantic universities
and other post-secondary institutions  This joint program involves the
Federal Government, the Governments of New Brunswick, Newfoundland,
Nova Seotia and Prince Edward Island, the Manume Provinces Higher
Fducation Commission, and the Association of Atlantic Universities.,

The Inital Phase in this program 1s intended to collect information on
needs for and usage of computing resources by the Atlantic umversities
ar. . uther post-secandary institutions, and to study ways of expanding or
improving this usage  This phase will adenufy exising resources,
determine actual and potential for shared use of computers with other
cducational mstitutions, with government, and with mdustry: consider
alternate forms of regional cooperation, and study the costs of potental
benefits associated wih each  Results of the study phase will serve as a
basts for  recommendations  and  posable  decmion concerning the
di-posttion of subsequent phases

The second phase, if approved. would nvoive implementation of
imprinements which couid be accomphished without a major increase m
resaurees, anc which would not confli t with eventual major developments
1t the regional ovel Such magor developments would be planned durmg
the third phase Following the approval of plans the parthicipating
istitutions and agencies would prepare resources for implementation of
anv major regional plan approved and proceed with implementation

CONCLUSION

Recogmzing the impartant role that technologs will plav 1 education,
the Federal Government has «stabhshed the Educational Technology
Frogram to encourage the most effective utihzation of techinology m

meeting educational needs, thereby ensuning that the maximam berefits
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ot this technology are received by all Canadians. The success that this
Program 1s enjoving at the federal and provincial levels underlines 1ts
umehness and the importance that all conecer:ed attach to 1.

In the area of educational computer resource sharing, the Federal
Government 15 aware that there mayv be considerable diversity among the
Provinces in term~ of their needs, resoarces, prionties and stages of
development Each Province 15 thus being approached 10 determine to
what extent it wish - to work jointly with the Federa! Government 1n this or
an otber area of educational technulogs
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Chapter3

PROCESS FOR DEVELOPING
RESOURCE SHARING AMONG
AUTONOMOUS INSTITUTIONS

by Peter P.M. Meincke

At aonoe colloquinr en the Future of Seientific Commumications
p-ore by the Vational Seience Foundation, several speakers, Russell
Aikoitan particnlar stre sed the noed to identify and agree upon long
g glebad wbecnie s before dealing with secondany objecuves and
anpleaeniatine He paieted out that vt was possible that an overall
cres Lre aght be attaimable together with sutenbjecaves each of which
w4 nstsown, totally upttunkable He gave ac an exa—ple, the following
b e s

o [hutthe capstal of Franee be moved from Pans

e Ihar Pars heoorme a dree o with no passports required or

copert bt e et

o That the Frer h language ae fonge, be the official langeage of Pans

Apjoarents thesr soemingh ampesable ohjective, are under serious

w-rdemation bythe povernent of France How thie i« posaible only
become~ ol ar when one dearas that the long range global objective 1 to
make Par et roial capatal of the world

When the Tash b an Computer Services beganats work, i lae 1973,

e b e st gque-teons gt deaded 1o tarkle was 1o ecify long range
Lhobat ehyeensos Tis perms of reterence anterestie it enough did not
i thistash Baoract same of the members, including myself. thought
tHat we would gutemate ally assime tha resogree shanng was worthwhile

oo brbat aiiwe had tode was find an administrat,e ructure to manage
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university compubhing resoutces which would be aceeprable to all Ontane
universities
The Task Force was formed as 4 result of a proposal to deselop a
Me~sage switched network to join a number of university computer centers
i the Frovince of Ontano The objecuve of the METANET proposal was
to facilitate the sharing of computer services among Ontano universities
Objections were raised on a number of grounds. It was not clear tlat
interanstitutional traffic would justify such a network and that existing
" private commumecations facihties provided an adequate velidle When a
consultint pomnted out the need to solve the administrative barners to
resourc e ~hanng and recommended the formation of the present Task
Force, the Tu-t Frree v as wet up by the Board for Cemputer Coordination
of the Counel ot Ontzno Uraversities Table 1 lists Task Fores members

and ot yers

Table 1
Task Force on Computer Services

MEMBERS

Dr HS Tetiman President, Gellman, Hayward & Partnz

Dr AJ Grindlay Professor, Srhoo! of Business Administre
The Ur  srsity of Western Ontaro

Mr W H Jenkins Durector, Computer Centre,
Queen’s Unnersity

Mr DS Marey Oftice of Computer Coordination
Couricil of Ontano Universities.

Dr PPM Mencke Vire-Provost The University of Toronto
{Chairmar of Task Force)

OBSERVERS

Dr GO Anderson {Charrman of the Baard for Com:zuter Co

' ordination of the Couneil of Ontario Umiver

sitiest Protfessor, Department of Chinical Epi
demiology and Biostatistics, McMaster Um
Sity

Mr H H Waiker Representative  Committes on University
Attanrs

Atter prelimmary hiseussion- Task Fe -ce members concluded that the
long range global olyective was mase avarlable to the univeraities
computer services  hich were of the highest quabty, effetiveness and
etficieney Certanay few could quarrel with that a< a global objective,
espeaialls i the face of inereasing financial stningencies The problems

ne when one explores the sub-objectives that appear to be necessary.
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A kev question which has to be answered before much progress can be
made toward meeting the objective 15 vhere should control over computer
services he? One could envisage a province wide educational computing
agency funded directly by the Government which vould provide free
services to all educational institutions. However, this would contravene the
standard funding arrzageiuent whereby funds flow to the institutions
hased entirely on the number of students. Tt 1s strictly up to the universities
to decide how tu spend that money Mereover, the Government would then
be faced with exactly the same problem with which the universities are
taced to-day. How can they be sure that the level of service is appropriate
and that the service 15 not being misused? The Task Force endorsed the
approach recommended by an earlier COU Task Force on Computer
Charging. namely, to put the money to purchase computer services as
close to the user as possible. This approach has a number of advantages:

® The level of service 1s determined automatically by the aggregate of

the decisions of a large number of users and 1s made in competition
with other demands on the dollar at a level where such decisions
can best be made

® Decisions about what services should be offered can be made in terms

of the viabilits of those services Individual needs could be met by
purchasmg outside the institution.

® The effectiveness and efficiency of the facduy 1s much easier to

measure in termes of profit or loss

¢ The cost and benefit of the use ¥ the computer in instruction 1s

assested where 1t can best be as<essed — clase to the instru ‘tional
‘)TH( (A
® [he computer center director becomes an entrepreneur. He or she

mu~t be highly conscious of the market and very service oriented;
but. 1 treed from the <hackles of special interest user groups and
pohies committees

Decisions to put mones in the hands of the users of umveraity facilities

represent a major change in the mode of management of univeraities from

tte tradhtional mode * 5 a free market mode

It pattern of management evident 1n many Ontanio colleges and
umveraties in 1974 can be reprecented schematically as shown i Figure 1.
Monev Qows through <ome central allocation process in which budget
comrattees, admimedrators and governing bodies are all involved It s
alloc ated to the teaching departments and to che facilies sach as the
computer center, the hbrary and the media center The nature of the
tacihty and the level of ne budget are to some extent determined through
the tcrmal mechamsm of advicory committees Attempts are made to
measire the qualits . efficienev and ¢ffectiveness of the service, but, these
are vers ditheult 1o measure, anda the effect on the educationai process 13
even aarder to evalnate By and large, the tacthity manager 1s rxpected 1o

‘it
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Figure 1 Patterns of Management in Ontario Universities ‘

manage the facilitv, proside the best service possibl. within the budget
allocation and keep the ~omplaints to a minimum.

Under this mod. the famlity 15 available, the user generally does not
heve to worry about direct trade offs against other needs and the incentive
for the user to control the use of the facility 1s low. If the facility does not
provide adequate service, there are  -umber of routes for compiaints.
Vsualiy the facility manager comes under fire first, but it s also possible
for the more poweiful users to put pressure on deans, central
admenistrato~s and the advicory commutees If the problem 1s very serious -1
often an a4 hoe tz<k force is farmed to examine the situation and make
recommendations This traditional mode of management and has been
called the squeaky wheel or paternelisic mode of munagenert. In this
made, 1t 1s up to the facihties manag rw, provide the proper level of service
and to fight for adsquate funds in competiton with the departments, but
with the help of the advisory committee This mode of management s
quite suceessful if fund< are not 10 short supply; but, the facility manager
1s placed in a very difficul oosrtion of the resources are simply not suf-
ficient to meet demand, a5, .o 2 or-tiaite are placed on the source of the
femanid

The free market mode 1= 1lh. -trated m Figure 2 The sudget allocations
are made n the basis of demonstiated aeed This requires that the central
structures fook very carefully at th - ruatity of the research and teaching of
the departments and the effecti: o= s and efficiency with which they us
the budget allocation The departments must decide how they are going
spend the hudget allocation and must make hard trade off decisions
be ween buying such ungs as computer services equipment or supphies.

O
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Figure 2 A Free Market Mode of Management for Ontario Universities

judged, but members of the department must accept the authonty and

responsithihty for making such trade off decisions  Real dollars are
budgeted for purchasing <ervices from the facility thus establishing the
budget of the facihty and the level of service to be provided

Obviously a few caveats are required If the <>rvice 15 new or if the
transaction cost 1 <o small that 1t 15 not worth the accounting cost,
unnersity pohey may provide a more centralized flow of dollar~ It would
alvo he neevssary to provade for funds to cushion rapid declines in demand
and possibly venture capital fur new services A major concern is the effect
an the academic environment The devolution of this real respansibility
and authority to the users may create unwanted burdens on the staff
There are already ~ome cigns of this in the Univeraty of Toronto as the
insttstion moves taward a poliey of putung money in the hands of the

users
Ifuaneranes really did gointo o free market mode, whereby users were
tree to buy computer cervices wherever they {elt they got the beat deal and
computes cener directors were able to make arrangements among
themselves to distnbute the computing load in the best poss:ble way, then
‘ the objective of resource sharing might be met. Certamly the Task Force
feltthat an essential sub-objective was to put free funds in the hands of the

! user no matter what else was done
} The <hift from one mode to another 1« a very complex operation
Another possible problem might be unfair competition hke selhing a
o puter services at well below cost from facilities with exess capacity. It
ERIC a5
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44 PROCESS FOR SHARING AMONG AUTONOMOUS INSTITUTIONS

was considered essential by the Task Force to have an independent body
that a umiversity could call on for advice as money was gre dually put in the
hands of the user over a period of ume. It was also essential to ensure that
the prices charged for inter-institutional trade were fair and equitable.
Price regulation may seem contrary to the philosophy of & free market, but
one has to recogmze that universities are not accustomed to
inter-institutional trade and there will nevitabi, be so.ae difficulties in
moving into that mode Thus the Task Force recommended the
establishment of a Prices Review Panel. (Figure 3.)

Councit of
Ontano
Universities

H
i Computer Office of
Services Computer

{ Board ’LCoordmation

—

1
{
Services
Rowow Planning
i Panel Group
L] L " |

Figure 3 Relationship of Propo.ed Groups to COU

The Task Farce was not coavinced that putting money in the hand< of
the user and expecting the computer center director< tomake the neces.ary
arrangements among themeselves for the distnbution of the load among the
facihties would be cufficient to uie -t the overall long rang - objecive Gne
must recogmze the pohtical realines of the computer center directors
situation Because facihitieq are <ull closely linked with universities, any
load ~haring arrangements suggested by a director would sull have to he
ratified by the Jeciaion making procesc of each university and he cubjected
to the same cort of scrutiny that most resource sharing proposals recewve

THE IMPORTANCE OF PROCESS

Shanng of hardware  ~sources in Ontanio 1s raprdly becoming a <mail
nart of the muct larger picture of computer resource sharing. Software,
l: lC’ala Banks, Catalogue Support Systems, Student Information Systems

G0




FPOCESS FOR SHARING AMONG AUTONOMQUS INSTITUTIONS 45

are other such computer related resources. Moreover, the whole picture
ctanges very rapidly from year to year The Tack Force felt quite sirongly
that to recommend a structure for the managemert of hardware and
operating system software alone was to tackle unly part of a much larger
problem The group therefore decided to recommend a process rathe. than
a structure

Ackoff has strongly urged that colleges stop trying to find the Utopian
ideal to solve ali problems and adopt the notion of process A process
approach, he claims, sumulates creativity becauce it removes many of the
constramts The Task Force on Computer Sources quite independently
came to the conclusion that it had to recommend a process rather than
structure in order to cope with the rapdly changing world of computer
services and remove som+ { the self imposed constraints that people
develop

In development of successful resource sharing agreements. the foliowing

things have to happen

¢ Each insutution must clearly articulate exactly what 1t expects from
the service and 1dentsfv the need for such services

o ldentification of areas where a resource shaning agreement 1s
beneficial in meeting the aggregated needs of some nsttutions

@ There must be some incentive for the in<ttuti  ta explore recource
sharing possibilines

® A detailed proposal must be developed <o that each institution can
assess the effect of the proposal an its czpab:lity of meeting the insti-
tution’s needs.

e There should be an independent review ang asdsessment of the
effectiveness of the proresc

In addition to these particuiar activities, there are certam principles

which <hould guide the way in which the process 1s carried out

o The mﬂmutions themselves mus* participate directly in the deveiop
ment of the detailed proposals which may affect them

o it "\ better to start a sharing project with jist 4 few mstitutions and
then let other. jomn this nuele us

o Nothingin the process should imit parti-ipation to universities alone
The management of a recource sharing agreement <hould rest with
the participating instituty s
It 1+ essennal to provide some start up fund-

o Each institution muct retain control over how much and what tepes
of computer cervices ot use- s does not mean that the services
have to be provided by facthties focated at that inabtution )

The most effective ymplementation of anv cooperative project will
hkelv imvolve some loss of direct control of the facilin and will hikely
mean that money will pass between mstitutions

The next question 1« what 1s required t make theer things happen
{ I g Py

ERI

.

-1y
rd




ERI!

.
358

Y S

45 PROCESLS FOR SHARING AMONG RUTONOMOUS INGTITUTIONS
Planning

Ongmaliv, the Ta<kh Force called the firsg activy, “Planming for
Computer Services mstead of Computers™ Quite sroperly, the computer
center directors have tahen exception to the implication that they have not
been plannmg properly. The Task Foree was really calling attention to the
tact that many universiies operating under current management modes
were ot clearly articularing what they wanted computing centers to do
Many computer center directors have commented that the umverssties ar»
enly now providing a framework of abjectives within which they can
aperate Certamly the re have beenimpheit objectives but these have been
clearly and publicly <tated m very few cases

I: 1~ easential that each umveraty have d reasonably clear 1dea of what
compiter servioes 1 expects befare st can make 4 sensible decision between
tternatve methods of providing those <ervices Afthdugh the computer
venter shireetor say be one of the most quahtied mdividuals 1o provide
surh wtormation, he s a good position politicaily An individual outside
the direct administratise steacture of the computer center can best provide
in andependert planning tor <ervices function Obsioudly  <uch an
mliny, vral s needed st thero s no onceampus factity

Fogether with hes or her counterparts from other universities. the
Computer Services Coeordinator brings together nformanon which would
help Codentites arvas where resource sharmg might prove beneficial. The
people actzally mvelved <hould partiapate in this identification process:
“he computer contor directars an facihties management, the admissions
atficers tor admisaons projects, and -0 en The Ta<k Foree had no
mteatien of ehimimating atives from these areas but rather facditating
<ach mrtatnes A Servees Planming Gronp composed of dll the Computer

Servioes Coeondmators conld taaliate planning for computer services
Evaluation

Wiy musd there he oan rdopendent rooew and assecsment of the
cHhectneaess of the proces< and how an this beat be done” While an deal
watems desggn shondd be et ovaluating the eredibihty of the processis bewt
cormmup aled external sgences sueh as ihe Government and even private
enterprise through thind parts evalvaton The Task Foree therefore
recomme tded 1 Computer Services Baard <10 feview, evaluate and
comment on the deraded prejea proposals and the reasons given by the
annversnges tor not parhiapating The Board would draw members from
both witho and ontside the wmversities and the chairman would be from
cutstde the umve raty comounis, Eviluative reports weuld be made
prlbile

Cnontertal review and assesamment s abso essential to counterbalance the

pressvurs from within the universities. wineh will inesitably come up quite
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vaturally trom users who are vitally concerned about the effect of any
resource sharmg agreement on thetr access to, and use of a computing
taclity  Such pressure in 1tselt s not bad  Concerned users should be
concerned 1t the university s going tc down-grade the serviee to them
Howeser, desisions made with only one side of the pieture presented to the
dedision making bodies of the universities are bound to be one-sided
whether proposals are imtated outside the umiversiies, by computer
certer dhrectors, ur by business and admisaons officers within the
universiies The original proposal for regional centers arose in 1969 from
a comnittee ('mnpnwd of computing center directors Y('t, it i1s not
reasonabic to expect the universities to make rational decicions without all
s1ides f she the arpument clearly presented Only a body sueh as the
Computer Service~ Board can ensure that all <des of the case are
presented. and caninsist that the deersions on resource sharing continue to
re-t with the sutonomous mstitutiors and vet maintam credibility

Incentive

The next que-tion 1~ huw to provide an ineentive for the institutions to
explore the apportumbies for <haning  Obviousty, start-up funds and
Government policies play a big role

The Task Foree recommended a phased approach to lower the threshold
for participation In Pha<e One opportumities for possible resource sharing
are dent-fied by imtiative anywhere 1n the system. Institutions should be
made aware of opportunities, and those institutions which are interested
enough to commit resourees to a detailed study optan to Phase Two.

In Phace Two 4 Project Task Force 1« formed w th representatives from
anly those mstitutions which have opted-in to thic phase The Project
Team develops a detailed proposal which  contains  estimates  of
cost benehit,  admimistrative arrangements  and  an implementation
~chedule which 1~ then submitted to the decivion making apparatus of the
unnversites and to the Computer Services Board. The universities then
decide whether to opt-in to Phase Three The Board reviews the detailed
proposal and the rea~ons for the decisions of the universities It makes its
own comments and recommendanons on these matters.

In Pha.e Three, imiplementation of the recommer . .ns of the detasled
proposal developed by the Project Task Eym', the management of the
resource sharing projects or agreements rests with the participating
mstitutions This 1 essential of there « to be resource sharing with
institutions outside the COU and f the Board itself 15 to earry out
independent review and assessments. Judgments of the Board will not be
eredible of 1t 15 foreed to associate wselfl or the Office of Computer
Coordinanon closelv with the management of the projects. The Board will
also recommend to the COU on appheations for special start-up funds or

Q *her grants, and all proposals for major new systems costing in excess of
ERIC it
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$100.000 go to the Board for informanoen. evaiuation and
recommenddtion
The tacilitating structure developed by the Task Force is show~ in
Frgure 3 It 1s the opinton of the Tas<k Force that the recommendations
provude for
® computer sertices policy definition and identification of needs at both
the institutional and <y<tem level
® ameans of problem perception by analysis of appropnate snformatinn
® an iacentite for institutions o get together 1o resolve percerved
problems where appropnate

amechanism for participatory development of detailed proposals and
»stabhishment of resource sharing agreements

ameans of retiew and assessment 1o ensure pregress and effectiveness
an enutronment uhich encourages initiatite

a lower threshold for participation

a mechanum for ensuning fair and equitable interinsitutional trade
WIDER APPLICATIONS

It o very tempting to explore the notion of extending the pattern of the
recommendations of the Ta<k Force on Computer Services to cover uiher
imtormation resources  The Library, Computer Centre and the Media
Centre of the Universits of Toronto face very similar prohlems. Questions
ot centralization versus decentralization, charging, cost allocation and
partcutarhy resource shaning, are common to all three. Certainly, the three
~«ervices vary considerabiv i the technical problems and the n<er< they
serve. but many of the overall pobey matters and p-iblems are
extraordimanly ahke

{t the detailed management of cooperative projects should not resi with
the coorduiating structure but rather with the participating mstitutions
then broad pohdy matters of information resources shaning and the
imitietion of cooperative projects could be dealt with by a single Review
Board Prices Review Panel and Planmiug Group



Chapter 4

DATA BASES AND LIBRARIES

by L.G. Cot2

THE PROPOSITION

Despte the ule, ""Data Bawes and Libraries,”’ this paper considers
netvorking for information science. rather than networking for libraries
alone. While hbranies might constitute a very important part of any
information services network, the development and implementation of a
National Network of Scientific and Technical Information Services should
be based on a model which 1s eccentric to hibraries and not heliocentric.

Information 15 available broadly, in two ways:

¢ Aspublished material, refereed and non-refereed. held largely but not

excluavely in repositories such as libraries, archives and other docu-
ment services

® From the knowledge and experience of scientists, engineers and

affihated practinoners who are also more conversant and more able
than hibrarans to judge the applicability, the quahty and relevance of
the pubhshed material in their respective fields

Both of these potential resources must be mustered for the operation of
a national network and the network model must embrace the latter

resouree o an extent wher the model will not be helincentric 1n respect to
Iibraries

o 49
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50 DATA PASES AND LIBRARIES

DATA BASES

Calvin N Muoers of Rockford Research Insutute Inc., in Cambridge
expresses considerable aggnievement concerming the sad fate of a
well-known neologisim “"descriptor’” for which ke was the onginator. He
«avs that, “We were never able to save the new term from the uttermost
semantic corruption which 1s now 1ts present state’’. Further, he says,
"The latest fate of the term 1s that it has been taken over by that
nonliterate horde of comrputer seientists who, not knowing that desenptor
s not a long-estabhished word hsted in the dictuonary, are using 1t
promiscuously and erroneously in their prose descriptiuns o+f programming
methods™

Perhaps the ternble computer scientists, having conscience, have
offered retribution by providing the neologism "‘data base’. Calvin
Mooers may have dealt with this, but outside of the peers of the privy
colleges of computer and information spectalists data hase 1s a neologism
which 1< abstruse and nearly inexplamable.

For the record, the Natwonal Research Council uses the following
explanation Data base 1s a computer term which s generally a synonym
tor file. A file can be  a list of tabulated numerical data, an inventory or
hsting of the contents of a warehouse (the books and journals of a hibrary
or a catalogue), sets of indices of journal articles; sets of ahstracts of
journal articles; hists of books and articles about a particular subject, a
bibhography, statictical data on energv consumption, numerical,
geographical and chemical data of fresh water resources, construction or
engineening information and data. an inventory of research projects tn an
wnstitution and similarly on a national basis, or an inventory of <kills which
support research projects, engineering projects or any other technical

endeavor. One unght even clasafy a hbrary's collection of graphic

matenal as a data ba-e

The factor about a data base which 1~ important, is that the compifation
of a data base requires the active participation of experts on the subject of
the data hase Further, the on-gomng updating and operation of a data ha<e
information system requirec the continuing participation of subject matter
experte Because of this factor — 1t seem« improbable or impractical for a
hibrarv 16 extend 1ts operations beyond certain classic boundaries If this
extenaion e attempted one has something quite different than a hhrary

LIBRARIES

According to one defimton, ""A hhrary 15 a colleetion ot graphw
matenals, such as books, films, magazines, manusenpts, and phonograph
records, designed for use”” The extent of these vanied graphic matenals 1
limitless, yet hbrarwans are expected to furmmsh promptly any pubheaton

Q - ather record which a patron my Afeare Not every demand can be met,
ERIC -,
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but lilirarians undertake to meet as many requests as possible. This 1s done
Lv bringing together the matenials,of most interest to the users of a hbtary
and by lhisting and arranging them 1n a fashion which will facilitate the
raprd location of a particular work. The modern libranan also endeavors to
furnish bits of information from matenals in his collection, because library
users ordinanly cannot do this for themselves. The duties of individual
hbrarians aiffer in relation to many factors, such as the objectives, size and
location of their institutions; but the work of all can be considered
convemently under the headings of acqusitions, processing (including
cataloging and rlassification}, circulation, and reference.

John Stuart Mill; an Enghsh philosopher and economist who died in
1873 ~aid- “"That s few now dare to be eccentric marks the chief danger of
the time ' That so few now dare to stick their necks out, now dare to
advance an unpopular 1dea, now dare to express themselves openly when
there 15 a possibility they will be ndiculed marks the chief danger also of
our me  Nevertheless, this paper presents a new, potertially unpopular,
idea

The real work of the hibrarian and the library is one of materials
management — that 15, the gathering and storing of published
information for ready access upon demand, when identified by other
means. 1118 an essential foundation activity 1n the total information field,
and <hould be done as effectively and efficiently as possible. But the sharp
pomt ol progress i the information field is in the hands of others: the
infarmation speciahst, the computer and systems specialists and the
subject matter experts Progress will only be slowed by insisting that this
work remain under the control of libraries.

The proposed defimtion of library clearly supports this view. The
main activities of a library are purchasing, inventory control, issue and
receipt and cataloguing and  classifcation. All of this s materials
management The one element that 15 an extension, 15 that of reference.
the work of reference 1s made monumentally difficult not by the aceretion
of information but, rather by the accretion of graphic materials. It s now
quite improbahble that the management and operators of a hbrary can ever
get to achieve the intimate knowledge of the subject matter expert of the
kind. qualits and valie of the information contained in their collections of
sraphic maternals

Compare two catalogue records reproduced in Appendices A and B. Ons
i~ g hibrary catalogue record made in accordance with ecurrent, nodern
hibhingraphic standards The other s a catalogue record of a deviee that s
stocked moone of the matenal warehouses of the National Research
Councit (See Appendices D) and E)}  Look tor ane characteristic in each of
these records That 1, how informative 15 each record? Incidentally, the
saence ficon hook 4 Cantele for Lethewitz v« an allegory which s
entertamng, and also gives a very unusual view of a hbrary and hibranans

Q  Witem - nd more publiched matenial becoming available each year on
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almost every svbject, the provision of a mechanism for finding the specific
information contents of each book, article. report, ete. 15 of paramount
importance. The content an:lysis as performed by libraries in their
cataloguing cperations is relaty. ely lacking in detail. Reference librarians
are very adept at using the catalogue to the limit possible, but the limt
remains none-the-less. The abstracting and indexing activities of the
documentalists 1s much better as to specific detail, and when combined
with the power of the cor.puter to seek out unique combinations of terms,
provides a very substantial improvement in the ability to identify rapidly
and precisely, the fewest pubhshed items most likely to satisfy a given
requirement. For good results, an information specialist who 1s familiar
with the different approaches of vanous groups of documentalists which
perform the abstracting and indexing for world-wide use, is required. Best
of allis the specific recommendation of an infokmation analysis centre or a
subject matter expert, who, being thoroughly familiar with the literature
and state of knowledge 1n a particular field, can enter into a discussion
with the user to discern the real nature of his or her information need and
level of comprehension and, If necessary, can assist the user in the
mterpretation of the published infermation, or provide the required
information from personal experience

The inventory of printed matter 15 ever expanding. No matter the size
and tidiness of this hoard, retrieval seldom provides solutions. Facts, often
tnvia, are retrievable but are merely an input to the synergistic methods of
problem analysis and solution The reader 15 referred to the June 1974
wsue (Vol. 30, No. 2) of the Journal of Documentation comtaining a set of
Essays to Robe * A. Fairthorne. These essays can all be read in a few
hours, but, more ymportant, the authors are among the privy counal of
peers of all facets of the library busuness,

THE INFORMATION INDUSTRY

Mention of the .nfermation industry 1s important as an early-alerting or
an aide-memoire T"ree points are sufficient. copynight, author lending
fees and the adopts in of new technology for the publishing process. The
first two points wi't obviously have at least an economic repercussion on
library operation, and 1t 1s not improbable that systems such as lending
and ropying wili be sever: ly dislocated.

The last r.ant may prot:sbly pose the greatest upset to the forward
planmng of library systems It 15 not beyond reason that with the use of
new automated techniques and very low cost storage methods. publishers
could move squarely into the hi.-ary and mformation domain Further,
since publishing 15 a for-profit wdustry operation, one might expect
quality control and value analysis to a degree no* yet achieved by libraries.
Comments on this possibility will né doubt be included in a U.S National

Qo Seronce Foundation commissioned planning guide INNOVATION n the

EMC“"""'“‘“’" of Scientific and Technical Information.
fg
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CANADA IN THE NORTH AMERICAN PERSPECTIVE’

Phrough a combaed process ot oemosts principally from the U.S A and
overt Candadiar activity and examination there s a range of strong
pres-ures fur (Lanada to develop a «trong and emergent svstem of scientific
and techmeal informetion ser ces which are carefully matched tr the
demaondtrable needs of all Canadians
For the present, the current Canadian course 1o ‘ounded on four
watershed jtems
® The studv and report by the Si.once Councd of Canada tncl+ing
Sewnee Councd Special Study Mo 8 (the Tyas Study) and Scieuce
Ununcil Report Mo 6 (the katz Report)

® The Labinet (nstruction of December 1969 to the Natiogal Research
Council to develop, 10 er vith  exishng  information
arganizations a national KT qyte < was to be done under the
general direction of the Advisory Board

& The Nawonal Lbrary Act o) 1969

® [he telecommunication studies o the Federal Departmeat of

Communications, particularly the Von Ba- er study of computer-com-
munwations, Branching Out

Fhe avoral Research Couneil form .unial Advisory Board on
Saentific and Teennmical Information in L {t was provided with a full
t.me Executive Secretariat and 2 Network Planning and Develooment
~taff Simultaneoushy, the National Rese  ~h Council’s National Scwace
tabrary and Technical Information Service undertook a program, jointly
with the National Research 7 uneil Computation Centre, o devzlop a
tange of computer based infe vimation services These servies, cre uperated
m 1974 a~ nanonal servires from conast to coast

Phe Nate nal Litrary . duning thes period, set about to develop numerous
stan furds processes and procedures for the federal hibrary system, many
otwhich othe r fanadian Whranies will hopefully 1ollow. Plans for extensive
use o computers to provide hibrary cupnort and housekeeping services
aveaiso bes t deseloped andd the first phases ot these standards and plans
taco either been mplemented  or are ust being implemented
Addinon 'h s large number of a tiates to provide new nformation
ervices areunderwas inthe universilies, 10 vanous, d(-partmenls of federal
andd provennal goveruments and e thr Canadan information industry
roarticularls by the pabhaher

Some poople view this unorchestrated range of activiees with dismav
by vudhing the author beluve that theee individual ymtiatives are
vecrssary and Irothin Firas mosr of these achivities are undertaken to
meet gt wedl cpecdied and pronounced needs Therefore, n aggiegate
th » 1 ~m a tirr base for what might ke the eventual total Canadian

ertom Se ond the work that s Jeac in this way creates a very much

aeeded neresss s depth and vanety of Canadian expertise and experts

o
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Fhe fatest development wa- the inauguration of the Canada Institute for
Sawentfic und Technieal Information on 16 Qctober 1974 on the combined
resources of two major NRC mformation <ervecs. the National Seience
Library and the Techrmicai Information Service. The Institute has been
provided with a now 14.8 nulhon scllar building which 1« located within

the NRC 1abaratory complex » Uttawa The Inctitute wiil continue to
provide all of the previous <ervices of the founding agencies and w i
® undertghe and assass R & D for the development of new seientific and
techtcal mtormaton {511 wstems and services l
o provude additional natronal STI Services which shouid he oper ted on
a cenirahized basis because of cost effectiveness o1 other reasons
® pravude an organization capable of hinking the Canadian Networn of
STI Services to foreign and international ST networks
Fhere s ne quesnon that the work of bailding a national network of STI
Sersices as sl at the organzanonal and preparatory stage To date,
Instituie staft have determined that it i« much more prudent to encourage
the growth of avariety of relativels small independent <y<tems or networks
rathes *han attempt *o establ hoa working, fully integrated network or

S~y s oem

leo, nations!

priornties are ipoa state of ravd evolition The
all- onsunung drive tor new knowledge 1o teed research 2ad VCevelopment
ard high technology may be waeng The cantainm. ntof warld population
and the asates of urbariization, the quality of Iife, the environment, ihe
world food bank seem to be supplanting the nee ' for everanereasing
technofogicat advances Thic enviranment of <hifting <and- causes many
dithieulties in <etting goale and objectuives forinformation svsteme dessgn
The current plannig hallenge 15 that the exising information
resources and services required for the Canadien network are owned and
managed by avariety of jun dictions and are not easdy shared, nor even
kuowe, bevond jun~dictional and institutional boundaries Further, these
resomirces are clustered noonty a few googrighical aeas and have an
eatreme heterogen ity of econonue, technical and operatons practices
Although statf are taced with these realities, a plan has been nroposed
and acceptedan prinombe for the development of a network of wfo-mation
reterral service othoes T aroposed that exicting sources of STE Servieec
sich as bbraries docament centers, data hanks and centers of expertice in
the dederdl provinaal and private sectors sl be hinked to ainformation
user~ bvoa referral service neiwork The network, by mamtamng an
mventony of all wvariable ST <«onrces and services, will direet 5 user 0
matter where located 0 Canada, 1o the ~ource or sepvice most Apprepriate
to he o her need Thus two distindt actisiies are cequured
L ment of exeting, and (I‘f‘tl’/”[)"“'r'l[ of new sertices g~ nodes
thenctwaork of STEServies by the vanous departments, ageneies, and
-ttt s ot all Lovernments, and the provate sector i the areas of

tharr indivadudl messons and expertise o response o demenatrated

EMC nser needs, and
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® implementation and operatinn of the ~eferral seriice network with its
necessary mventonies, directories, etc . and personnel to use them, to
assist misremation users to find the nght node

A wmple analogy for this cervice 1+ that of “animated vellow pages " It

i~ a directory service deephy indexed and rlasaiied, 1o let the chent know
hew or where wo get his engquiry answered It 16 and will be the hinking
mechamsm or “hbackbone” network for the national STI system [t will
placs no limits on the extent of logicat or physical subnetworks that may be
iarporated inte the sy~tem

Fhe NRU s now prepanng to implenient a pilot operation of thie

netwark One oifice s to be ectablished i one provinee As a co-operative

federal provinaal progect the network entals the participation of 14

tederal government departments and agencies, including the controlied

participation of centers abexpertise and cxperts i addition to the provision

of dacamnentary and other printed intormation 1t s anticipet “aat the

cquavalent kind ot provinoal recources wiil aleo be made avail or thie
fat nperiation

The tollowig obgectives bave boen wet for the pint . peratio,,

e toerofie apractical model of tne Retereal Servire Network with field
tested sperating procedures and <tardards ard the inveatories and
dirmetor s ot STESery ©and sources currenthy avadahble

e todevelup procedures for determipmng the range and wcaje of the STI
renarees and wrviees thar will by requised o ineet the full
demonsrabt gecds of gy

o ruevamyune grd progeriade ood el coanemye s g« for the

peratnon cbrb anadian Networs of ST Serore~ and

o roudereinp the alliances that will be needed oy adl devels of goLmnment
b b tweea the povernment or praate ceornr.

® fvprarele vammurticatiens botwev g actent ard the referrad office at
st b the el

@ harps far ityal w0 by Sl d iprreprat antermaten seryies
vooordinr v the wend T af e wipace

® [ouve caripyter date hasecbor dre vy and i dey wepy e

Phemntug-mrdegpura e s lasthe Boried ooonime e ot the,
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“In his recent book, The Best and the Brightest, David Halberstam
descnibes Lyndon B Johnson’s reaction to John F. Ker.nedy’s first
Cabipet "Stunned by their glamour and intellect, he “Jobknson) had
rished back to tell (Sam}) Rayburn, his great and crafty rientor, about
them, about how brithant each was, that fellow Bundy from Harvard,
Ru-k from Rockefeller, McNamara from Ford. On he wen., naming
them all “"Well, Lyndon. * ou may be nght and they may be every bit as
intelligent as you say”’, said Rayburn, “"but I'd feel a whole lot better

at ut them if just one of them had run for shenff once.

"Thus we have at least these three strands: Information Systems as the
artistic creatien of vmaginary worlds; Information Systems, as a
my  rrious supertool to be used by experts to save this world from the
bungl.ng bureaucrats and predatory politicians; and information as the
mtellectual trappings of boy-wonders who have never met a payroll,
never run for shenff, and shouldn’t try to run the country. {In this last
view, the shenff, the great man, 1s independent of analysis, flying on
judgement, hunch and the srat of his pants, because no information
~y~tem cdn capiure his problem )"

Our commuunity assigns the responsibility for taking decisions 1o a
colleciion of action-oriented individuals, people who have run for shenff
— who spend their fe running for shenff — cnd who are actually
aware, in a general manner, of where the country ought to go, but lack
the detatled 1tinerary and the choice of means to go there ™

"The point 1~ that vou must not assume that only the intellectual force of
an argument matters in the process of pohcy formation Optimizing
models are one thing, but the struct.res of a bureaucracy and the
processes of decmion-making have dvnamics of their own, and they are
notyrrelevant intaking decisions The Rayburn view 1< a useful anudote

to the ¢lay ~ For supertiols a< the saviours of the svatem.

“But dan’t el me that it'~ ali jast a matter of getting the poliy-maker
te histen, or transplanting existing tools The problemis are hard, hard
hevand vour <tudent” ability to handle them. beyond the power of your
present touds even to phrase the important questions that must he posed
Fhe-vask wiil take patience, infinite attention 'o the detail of ynctitutional
tric i s and the process of poliey making, and a ~allingnecs to hive
with meb gant. approximate and ad hoo solations Tt alen requires a
withngoes- 1o cee vour chorished proposale, product of laborious hours,
reaceted on the judgement of some shontl who wouldn't know an

iz e fron ar ntegreal




Chapter 5

TOWARD A FACILITATING NETWORK*

by Joe B. Wyatt

Peaple are already saving that they are tired of hearing about
networking It s not completely clear whether this is a result of the fact
that computer networks are technologically passe or whether networks are
cors:ds -ed enough of’pmblerp that they rank with inflation, the cnergy
crisis, and other contemporary affliciops. Wh . networks do appear to
represent s esther  pressdre for change or opportunity for change
depending on one’s point of view. For this digussion, networks wiil be put
inte the perspective of the educational ent®rprise Knowledge is the
product, not computer svstems or networks.

Each in<titution in the education erterprise deals with two basic
problems about knowledge the dehivery of knowledge called instruction:
and the developmont of new knowledge called research. The
prepondesance of activity 1n terms of total dollars expended 1s in these two
areas The almimstration of each umiversity which provides the money
and the management 1o hold 11 together account< for nost of the rest of the
effort

The education enterprise ha< been increasingly cniticized for ts
inefficiency in delnvering knowledge to people Responding by painting to
the fact that they are required to teach more matenal :n less time,
educators alwo pont to their contnbution in the development of new

. Vool ok - Spore et pary by SN Leant ] W06
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kncwledge Meanwhile the appetite of people for knowledge continues 10
Inerease

Setting aside the considerations of research and administration vne can
talk ahout the manner in which knowledge 15 delivered to people and, more
~peaifically, about the role that computers and networks might play 1n that
activity The dehivery of knowledge 15 a tunction which is clearly pertinent
to the develonment and use of a facilitating network.

It's reasonably certain that the leverage provided by electromc
techrology 1t comjunction with prinung technology has a significant
amount of umapg.ed potential For example, 1n the two decades since 1950
the printed material collected by college and univeruty hibraries has
quadrupled. At that same rate of expansion in two more decades the
representation of knowledge i printed form will have muluphed sixteen
fedd from v 1950 level (1) Aithe <ame time. electrome technology in the
form of television 15 represented 1n 70,000,000 american homes. Already
117 of theee home are connected 1o cable televisi i, the medium that
promises ta offer two way communiation capability and a marriage with
computer technologs (B Inoaddition, there are over forty beensed
in~truc ional televison stations n colieges and unnersities operauing
exchisnvely for the delivers of knowledge (5) Many are undoubtedly
tamihar with the <tatistics on the expansion of computer systems in North
Ameria The growth rate v exponential and continues even more
cncouraged by the introduction of mimicomputers and microcomputers

Wath 4t the potential leverasge available ot can he argued that higt er
eduration ss not eftectivels utihzing technological facihties for delivery of
educatinnat materigl For example 1n the last decade costs have averaged
an merease ot five 1o seven percemn a vear excluding 1973-74 where costs
Have nisen even mere dramatically At the same time productinity ac
mieasared i ~students cutput per moan hour has shuffled upward at a rate of
27 avedar umdercnt onhy by the TS Post Office’s <naile pare of 237 a
vear Bacompaneon, the productate of the communications indudtry has
grown at g rat of aboatH 27 vear dunmg the same penod (3) In oan
arabv=e of the coarnbution o electrome technology 1o education a
tarnege Comue-on studs emcuded that it 1« 1) coming along more
stowlvc 2 costing more mones s and 30 adding -atker than replaang the
ol e approaches £6) The ~tiedy abso condludes that the use of electrome
technology i dsnvening educational material has <ubstanually trailed
otbeer e~ mcollege - andur sveratis cuch as resvarch, admimistratiop and
cven the Bihrary There appear to b several reasons for this definceres

Frewtothe technology has boen over-old for thes purpose At the same
et oveling s rpidhby that s unstable for those who attempt 1o
vt Bmany cases b bagaete are changang ard develaping the
conpater sstew atdhe same e teachers and others are attempting to

ave b the dhvdloparent of eaching matenials Yreanr, comput s
O
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three vears For any major development ot mstructional material taking
the form ot comput  programmed ~ottware three vears s simply not a
~uffictent peried for deagn, development, testing and installation n a
curniculum  of nstructon . Thi~ mismateh between  technologieal
development and the development of nsiructional matenal coutinues to
plague the most contemp.rary of our effort~ including PLATO and
TICCIT

Serond, it 1~ bath difficult o, ' expensive © nce technology for the
development of ipstructionsl material Speaal effort 1~ required on the
part of the teacher The «cuise must be re-thought and material must be
restructured Special awsiztance i~ required. The teacher must join with a
~et of strangers 1n the development of in<tructional matenial including
tomputer technologists, televimion techngtogists, and a host of related
people who have quite different interests and 1diosy nerasies from book
publisher~ This 1s a ~trange experience for many teachers and 1t appears
that the technologisis mav not he enhanong the relaton<hip  For
example, Llovd Morriset indicated that it required one vear’s ume 1o ge!
the televisien peaple and the teaching people wwfficiently close together
produce the first pilot of the program Sesame Street (2}

Third. and probablv most pertineht 1o this discussion, the mobility of
matenial represented by educational technology 1< ~ubstantally less than
that represer. dan the form of baok< This s particulardy true of large
~oftware syvet s It amply 16n’t eass to maove a major sysicne from one
compit rte other even wt oy both computer svstems are rompatihle
e duding wardware and ~oftware (IBM 370 165 runming OS VST or
CDC 66007« runming hreno- 2 1) The actual manmifestations of thewe
~sstems are sfhoenth modified by Locel istaliations 1o make oftware
mebibity g sgmibioant translaton probdem who b can be @ddressed only by
refatively <vance experts

Fourth, eduranoral techeology be bern cverl 1 cgutienahized
Fdurationat in-titutiens have acquared the paraphernahia of educational
to hmedogs under the assampten that 13 would be uaed by b facuin for
woud work~ In e many cases, the trappings were metalled  and
cxpectatenswere appropn ey adpusted upaacd with no peeitic plans tor
the devoapaent of educatienal material A< a resolt, the facuity folbwad
thar rescarch cntero s and the adminstiation avaibed atself of the
efteenay provided by the technalogy Acthe Carpegee Comnnssien repeort
~hoasnstruenenc bas tnoshed i last place

Fith thoro s ren an adoquate wan tomeasure tte effectiveness o the
wee ot elootronn o bnalagy i teaching as compared to traditionais media
acat metheads o facr the capacity of colleges and unive raties 1o measun
theettectivenn e b Ghang as wwhalo o deficr ot The miredie tion of a
bW iuhz,n:ug» int o the Lhpding oaete s e A satafies that basu
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Afthough the overall picture of the use of educational technology in

traching s pessimistie, one continues to hear of specific successful

example- of computer assisted instruction It appears that in order for
technology (particularly computer technolegy) to be broadly successful
there inu~t be developed an effective and efficient mechanism analogous to
the book publishing mdustry for the distribution of technology based
teaching material There 15 now nothing comparable to the multi-lhon
dollar book pubhebing industry for tec'inclogy based material Moreover,
~ome large book pubhishers, after establishing joint ventures with major
computer manufacturers several vears ago have not vet really focussed on
the development of material for the electronic media

There 1~ substantial possibibty that networking might be able to deal
with thiy very fundamental problemi The u-e of networks to rem:
acce~s hoth <oftware and datda appears to presert a new opportunty for
tackling the distnibution problem. In making the point for networking one
should not excude the potential of mimicomputers and microcomputers.
The optimum contabution of petworking to educational technology will be
performed i conjunction with mimicomputer  and  microcomputer
technology The fact 15, however, that some universties are developing
very large aml very complex computing reseurces which will not be
duplicated i large numbers around the country  Even the large
institntiens will not have mdnadual copies of the ILLIAC tand the NCAR
computer resource It as alwo an overwhelming problem to repheate or
movs cre of the farge 0 d complex software ard data ~vetems In
addition, more often than not the setems cannot be aperated reliab!y or
mamntained and improved without ~ubstantial expen<e and a lengthy
earnong curve Dnnveratees are abo developing vers large and complex

data bases which wiil hiave to be imuted 1 numher
THE FACILITATING NETWORK

On the bavs ot thie sorderoe o0 makes compe sense to copsader the
devebopment s funetwork b facdiate acoess 1o woaree resources by a large
number of prople «oattered across the rolleges and univeratie. of North
America Mot of the people who will use «uch <vetems ane not computer
scntists bt are ordinars peophs who wish to trean the computer as a tonl
arb et as g subpo ot Some of these people are nat even uang coraputers
Aowoand will need wocomipnter reource that dees pot hase the appearanee
ctasevprnmental vcbuclogieal spparatie For thea usors the rddating
sl ot a bock wili have tohe muc niore pearbs approvmated by the
foc el unrver-ay unln!:uh-r LN AN T

Forpurpeses st this s us-en che frahtating nevwerk o haraeterzed
byt b gngre du s
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terminals and computers to other computers over long dictances
rehably, efficiently, "and relanvely inexpensively
® a host of services that are required 10 make computer resources useful
to a group of geographically and culturally diverse users
The computer culture of colleges and umiversities vanes substapnally and
must be dealt with successfully in any such venture. For example. a
software system that works handily at Dartmouth might represent a
culture shock at Harvard Services will need 1o lnclude information about
computer resources and programs, instructions”on how 1o use the
resources, sthndards for commumcation protocols and other interfacing
services without which 15 genesated for the ordinary computer user. There
would alco need 10 be <ome means of measuring and accounung for
network transactions
The most pervasive questions about facilitating services relate 1o the
usage of wuch a facilitaung network. Th- first ingredient, communications
facilinies, wili probably be available from one or more commenical vendors
The <econd ingredient, facilitating services, represents a ~et of problems 1o
be solved
Benefits Several benefits of networking can be realized relauvels <oon,
perhaps in 1975 First there 15 the possthility of hilateral arrangements
between mmstitutions  1f one assumes that a set of cormnputers (and
terminals) can he connected t. enable multiple ucers 1o remotely access a
vanety of computer resources, then institutions can develop bilateral
eireements fo purchasing, selling, and exchanging computer and
mformation resources Some such arrangemerts already exist ke the
Harvard-MIT example Extending the hypotheas, Stanford could buy
basie: ime-~haning service from Dartmouth instead of busing another
PDP 10 Dartmaouth could bay large-scale numenieal procesang capabihity
trom Prineeton Prneeton could buy PLATO <ervices from the Univeraty
of Hlimas The Univeraty of Thinois could buy MULTICS <ervices from
MIT Harvard, which s in the poation of heing primaridy a buver rather
than a ~eller of services nught bus some of each service from each of 1theee
in~tautions Such an arrangement of bilaterial ageeements would b
completely extendable to other inctitutions
A network also promises much broader access to searce resources A
large numbet of computer usess can have remoie aceess to computer and
information resources that wouid otherwrse he unavatlable locally Already
establiched national and regronal centers of computing and
computer-hased information ke ILLIAC 4 and NCAR have already been
mentioned  There as aleo currenthy a proposal for g Natonal Cener for
Computation v Chemstry Two notewarthy examples 1 the area of
hibrary eireulation and contral are BALLOTS developed at Stentord
i niversity and the Ohin College Library Consaortium wvetem (OCLE) T

o v unbikely that mdiadual uninersities can afford or should develop g

O
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large number of such systems Beca w1t i~ ditheult 1o move such a
Cmiplex <vstem to numerous different eomputer systems and because
major problems are created in software maintainance and operation, it 1o
natural to consider networks as @ mean< of acces to systems of the type
characterszed by BALLOTS and OCLC for Librarnies The propo-ition
extends to data resources as well. Large complex data collections sech as
the 1970 census, the data collected by the Opinion Research Center, the
economc data eollected and maintained by the National Bureau of
Fconomne Research and a host of other col'sctions are sufficiently
in:portant that they are coilected and accurately maintained. They are
sufficienthy costly that the effort <kould not be dupheated. Theyv are
ufficiently valuable and interesting that they should be accessible by a 1le
variety of users

Finally. <hort-term uses of compater recources would be facilitated by a
tvpe of petwerk which would provide means for 4 user to purchace job lot
computer capaaty. A vanety of motivauons can be envisiened for such a
service including price and response time For example, between four
computer resource~ u-ed by Harvard. a collection ot jobe which cost
$109.000 to run on one of the facthties alene ran be performed by an
optimum chorce among the four facilities at a cost of approximately
$70.000 The worst case cost would have been approximately $120,000
The computer sv<tems imvolved were compatible to the extent that
tran~lation of job control lan ;uages between the resources could be
pertormed by a programmed algorithm Thie range of cost would seem to
wdicate that sub-lanval doellars could he made avallable to facihntate
network access to multiple resources and sull have a remainder of
<ubstantial savingsn user ozt The arquisiton of computer capacity as a
price driven commodity o relatively new to unnversity compater users. ht
appears to be a rather natural phenomena that computer users, given the
opportumty, will seek out the maximum computaticn on the basis of
avaitabie funds 1o thiscase the facilitaung network would serve the role of
“making the market™ for such transactons Up to date quotations could
be provided ongthe availibility of speaitie services, the location, the price,
the expected response time and other variables of interest

These three tvpes ot serviee — hilateral long-term arrangements
hetween umversitivs, 400ess 1o scanee TespUroes !)_\ a l'ﬂ'gf‘ numbf‘r (lf users
and short-torm transactions for computer capacity  would <eem  to
charactenze ag, immedigtels useful set of activities for a facilitating
nctwork  The mgredients necessary for this tvpe of network not already
avalable will probabty be avalable within a vear With thic prospeet, at s
tane now 1o pian for therr use

Problems to be solved Ttmay be gortul to discuss the most useful next
teps toward an imital racmtatng network A first conaderation s the
commit mcations laclde - Wathin the cernng vear (or 1976 at the latest)

@ uiteple commen carner Sohities designed speafy ally for computer
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commumeations will be available priced substantially below current rates,
and i some cases priced on a distance independent basi~ To u~e one
vxample, Telenet Corporavon of Washington, D C. hac promised a seven
city netaork by the moddle of 1955 This network will imnally connect
Boston, New York o achimgton, D €| Chicago, Dalla~, San Franscisco,
and Los Angeles The network will uce packet switching technology
denved trom the ARPANET and tmpiemented in advanced hardware.
Serviemg will be priced independently of distance transmitted. By the end
of another twelve to erghteen months eleven additional eitie wall be added
to the network A< a result, eighteen major population centers in the
L nited States will be provided with a national communications resource
desigaed for digital computer <ystems making the communications
network aceessible to hundreds of colleges and universities. Competinve
networks are also mthe process of developing initial operation bogween
spesttic cittes with a svanety of <ervices With the availability of such
commumeation networks, bilateral agreements between colleges and
ummver-ihes could begin almost immediately. It therefore appears prudent
a~ one ste. to begin the facilitating network with a cotlection of bilateral
arrangements between universities, In this wav each institution coald
judge the ments of the <ervices acquired or sold on the hasis of the
Iabilities and henefins which would specifically be a consequence of such
an 4rrangement

Second, thereis the problem ot information dissenmination or marketing
which i required in order to commmumeate appropriate information about
the avalable services to the potennial and active customer market. Such an
intertace hetween multiple users and multiple resources 15 so eritical, that
sevelopment of it cannot be left 1o chanee The part of the interface
actaty which amvolvec various tvpes of local user services would hkely
have the characteristies of alocal network which would interface a varety
of users 1o 4 vanety of computer resources via mulnp](‘ communications
networks Another pari 1« the problem of operating and managing the
national network with the asnciated users-network-resources interfares
Although ot - haghly appropnate i the beginmng to avoid over
managerent of the faslitating network, some minimal user <ervices, such
a~ prosdding tor mark-ting. accounting, and measurement of transactions
pertormed an the network, can probably be<t be performed by some
nrganized group with the approprias mission and motivations

Third, there s the problem of user advocacy In order for a facitating
network 1o aperate nocessulls there will be a need for 4 consumer report
funrtion Whale ot does not appear feasible to have s faclitaung aetwork
organzation attempt teocertibs all of the serviess offered through the
netwark, nether doe- 1t appeac?appropriate to have no commonication
abwent the quality of such wervies The developmeni and maintenanee of g
voahb consan s o b reparting ~ervice based an aetual weer eapenience

Y b appropmate o0 o addimon) aould appedr o be oa usetnd
. by }
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64 TOWARD A FACILITATING NETWORK

alternative By necesaty such a service would need to give frank reports,
about the quahty of specific wervices offered via the network. Unless this
and other elements of a user advocacy role are deveioped it seems very
likelv that the viability of a network will be limited. It could even be
sufficiently hmited to defeat the purpose of networking to the extent that |
autonomous and duplicate resources would continue to flourish. There are i
certainly alternatives to networks currentty and more on the honzon via 4
mim and microcomputer technology Another alternative, of course, is an
undesirable situation in which activities simply do not happen because of
the lack of availability of either a private resource or a network to facilitate
use
Fourth, there 1s the problem of inter-institutional cooperation. When
one considers the operation of a network on a very large scale involving a
large number of institutions and an even larger number of computers and
computer users there are a number of additional considerations for the
successful operation of a facilitating network. As a result of the size of such
a network there will be a requirement for some level of organization in the
form of more formalized inter-institutional cooperatien. In many cases
:nstitutions have considered themselves rather autonomous with regard to
specific activities and intersts including research, instruction, and even the
method by which the institution 1s managed. Much of this autonomy is
stegped in tradition and has endured despite growing pressures.
Networking may preserve those which are useful but offer an opportunity
ta dispense with those that have become habilities. Since networking 1s by
detintion an inter-mstitutional activity, 1t must be recognized as such by
any effort to develop and operate a facithitating network. It appears that the
necessary inter-mstitutional cooperation will require activity at at least
thiee levels within each partucipating institetion. It will require the
tomnuter people to operate the network and provide the loral interface to
it It will require enlightened faculty and students to use it. It will require
the participation of the ~ “ministration to recogmze its role 1n institutional
development and operation A «<mall inter-institutional orgamzation,
including  these types of people, has already been formed. The
orgamzation, known as the Planming Council for Computing in Education
and Research, has as one of its principle objectives the development of a
viable tacihtating network of computer resources Institutions are
represented on a Planming Council Pohiey Board by university executives
and on a technical commttee by computer seientists, computing center
directors and taculty Dr James Emery has been hired as the Executive
Director for the Planming Council Fach anotitution has agreed to
contribute $10.000 per year for a minumum three year pertod to support
the basie operation of the Planming Couval rant funds are being cought
‘ to match the mstitational enntnbution It s epvisioned that mission

criented projecis would be developed and funded incrementalls
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Specific fotate Inaddinon to the organizational activity - mamfested
in the Planning Coundt. several Liher specific activities appear to be
necessary for the develupment of a facilitating network Oneis the need for
analvsts and evaluation Too many large-scale efforts assoriated with
compute, technology (~pecificallh computer operating svstems) have
begun and developed with verv httle planming and analysis with the
penalty for mary of ineffectiveness and expense The emphaais of suen an
actvaty would not be primarily technological Rather. the emphasis would
be on economic, behavioral, orgamzational, and political 1ssues which are
cnitical to the successful operation of a facilitating network The project
would have asits pnmary objective development of a toa! which could be
used by any in<titution contemplating participation 1n networking io
evaluate the impact on the institution of participation With this teol, the
effects of balance of trade, alteration< 1n student and faculty behavior
relative to computer based instructinn, and other consequences of resource
sharing could be assessed in a wvmulated game prior to commitment For
example, one phenomena which might be evaluated 1s the effect of making
a free market of eomputer resources available to computer users holding
purchasing power A study funded by the Nauonal Science Foundation of
the feasibibitv of such an actnvity has been completed. Subsequently, a
proposal ha been developed to define and propose funding for a ""Network
Simulation and Caming” project which would involve <ixteen different
institutions ranging in type, size, and geographic loration The project
which will be developed in three phases, model design and development,
model testing, and gaming, wil span three vear< and cost approximately
$800,000 The ultimate abjective of the project 16 to develop a umulation
model and game which could be used by executive officer«, computer
resource managers, and computer users of each in-titution in order to
assess the effects of jomming a computer network

A second activity necessary for the development of the facilnatng
network 1~ expenimentation There has been a4 good  deal  of
experimentation an the technological aspects of networkimg One vl
expeniment which has not been performed 15 a tnal network based on real
economie conditions Such an experimental network might conast of a
email number of inshitutions mogeographs diverse locanans each
having a specitic need for some service offered by one or more of the other
imstitutions parbioapa’. . i the experimental network The ontwcad
characteristy ot such an expermmental netwerk o~ that o aor be tulh
substdized apd that caclomatiaton pav at fall cost for all computing and
commumc stions resources required for operation amd e Untess ~uch an

vperiniental o twork stands op s cwn ccanom o feer o bade ar - not
to demonsrate o vmare than the ARPANE T b already

coatrlred

ERI

Aruitoxt provided by Eic:




66 TOWARD A FACILIIATING NETWORK

A third actvity necessary for the faeditating network will be the
development of new tvpes of local user services. There are a number of
university vomputing facilities that don’t do an adequate job now of
providing services to local «omputer users. It 15 a dufficult task in which
bard decision have to be made on the allocation of resources. In a
distributed netwark where access to a wide variety of computer resources 1s
performed remotely, 1 15 critical that services be provided to inform users
about the svailalility of multiple computer services and how to use them
Such a local network interface system might give price quotations on the
basiv of stored use profiles nratched against computing resources available
about the national network The systemn might also provide facibities to
translate from one computer-specific language to another in order to
facilitate the mobihits of jobs and data. (This 15 a very formidable and
counter-productive activity for an ordinary computer user who 1s not and
does not wish to be famihar with the details of computer job control
tanguage~) The connection of multiple types of terminals to muluple
tvpes of computers will abvo require some automatie facihtation and
translation of communications protocols which might be performed by the
network antertace svstem A number of other user <ervices might also be
provided by the <vstem

Fimallv, there 1< the requirement tor information dissemination In one
view. alarge data base scomewhere in the network could respond to users re-
questsfor irformation about the service< available in the network Anather
and more hikelv view s that such g faality will be mighly inaitution depen-
dent Inthe aggregate, the mass of intermation required might repre<ent a
virtualy uintanageable data base For any individual metitution or
pe.vaps even groups of user~ within institunons, the —amount of
mtormation required m an acine file would be relatnely <o If cuch
nfurination s partitioned mto smaller more user oriented preces ity access
and disseeminaton might bhe addrescable by the uce of miniomputer
technolegy i conpunction with microfilm and mcrofiche equipment In
this way ~small computer based mformation retrieval syetems eould be
combined 4 divtmbuted  nformation svstern 1o preocde for
cemmunicating infarmation about the facilities in the network to multiple
users Itos this activity, adequate anterace between resources and users
which appears to be atleast as entical as the other three and 1< probably o

necessary candition for the sucoess obany large-scale networking activis
CONCLUSION

Po ~ummarize, the taabite s of cuch a4 neovwork mus: be gecessble and
usetul o ordmary people The network must grant gsable 4 cess 10 major
computer and cpfermation oo curces which will represent the next

groneratien of computers for g Lirge number of college and unoverat

]: \l)‘Cumpmrr users amd whioh would be made avadable by the tachitating

G5




worr H
' AR Y
P Vo
et .
T
o ' Lo
' +
s ‘ .
v .
P v
H H . 0
B <
. roa
. . P
B R f
1.
- v,
.
 C
e B P

O

ERIC

Aruitoxt provided by Eic:

TATINGNE T S Gle 67

o bow et b mrater hardware and
. (S GO sl SesnFee s t s completels
S e e s d sal B any cose A

oo oo te st el g wany 0 di-tnhute the

<o s o s peent in o which the TS has <o Jarge

P
- PEATS BATL OIS NOAR, HTHIAG Y and a host o

cr 0 b Dcanon are paramount Wath
crore e e nets ok e w b of leverage

e e oo adents will be avaslable There
T4 s o m thag ane COmMpUEeT svetem
fot e e e e b vamputing ~envees Ditferent
lgmiths for computing
e b cspenitic computing

L N A AL

¥

e et dderor Dpeoonothe parncular recource

. vt e o o o e rimental bass mdy ot
ot preeded b Dolepor Corporation
St et terr a0 seven JBitferear mstitutions
Coer s bovas Now Jersen 6 alrarnia, Manos and New
frort g poret o catat e foo~t of about $1.000

St A b nars g vaniahie gt a tate of § 60

' ot bes Yy bpures for comn mication
ot ST et rans i sston 1 s 0o
: Do b e o bt the applications
: T ooty LotLuT ool te o aere gt thys denot would
+ LR TR PRSI N 4i'r"‘ Tt “ilnl“"}l
s 'ty N T P EVITRSR EITRIVIVIN I O ST A IS
) T T T R 2 XTEa TUNNR VTR TNIRTYN LYY |
I : St s b~ g barprer
Prrbtp
: L
' H A
v &
¥ e




68 TOWARD A THATATING NETWORK

b The Fourh Revolutiof™— Instrucional Techavlogy in Higher Fducation, Carnegie
Commssion oo Higher Pducation Jups 1972
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Chapter 6

iSIS: The Instruction Support
Information System

by Wilbam £ Luebbert

An Intormaton Svalem v g svetem that doec wope thang with
wiusrmation [t mas process 0as a compater does, p Y CLerE gl ds die
the ntegrated date dore data bace of the Wea Pom Academy
Management Information Svstem, it mas communicate v a- a teleyision
svetem does, 1t may display 1t as the varous media of audey gyl
mistructional technology do,or 1t may do a canples combanation of the e
thing~ a~ comparter graphie svstems often Ag

In 1803 the Umted State« Mibtary Academy at West Poantintroduod 1,
the United States v hat s perhaps the moct widels used and succs e<ful 1on,
of mstructional teehnology used o1y the classoom wall blackboard
Smee then West Pomt has been a perastent mnovdtor i the use of
technologar al aids and toole of mstruction siopprert Ot of this tradion,
and a deccion m 1965 to place ite computer and tleviaon faoiites under
cammon academie management onented toward educational support has
come the Incruction Suppert Infornraton Svetem (ISIS)

ISIS s both a concept and a fully o, rational sv<tem which e o-

subsystenisa state-ot the art television cable distnbution svatemr, g

time-sharing rompuater svstem, g agmificant anteractine Comy ot
graphics capability | and many of the functional capabiditr « which b
been hypotheazed for what = vanoush called “ the wired . o “the
communty ainformation utbilbay

ERIC el
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SPORT NFORAMAT N SYSTER

THE TOGL ASPECT OF ISIS

SIS o b arpented sesterm The vanoas components of the overail
coste mdre orgamized 1o provete the student and the instructor with toot
ey cap us 1 they wish ard where they wish an classes, department

Hirs, dearming resource certirs e indinvidual academic buildings,

Laherat s boarra ke (dormy ries), the library or any place on the
atmpus eormally and frequentiy ueed av a learming ares a

o 187 Charle  Babbage. the father of the computer, wrowe

Ivown tarad detimtion of man
b s ribe any as g tond mahiy g aremal’

tF nphasis Babbage - ) Babbow eealized that tools from the stone ax to
th et advanesd technelogy ot his das attect net only what one 15
pasrcalls capabt ot deing, but ave’s peroeptions of the world, and even
tom e tha ks Bilpage was 37 one of the first woreahize that physical

[

< are fees Bkedv 1 have 4 magor amypact apen human ntellectual

Prorewes than 1o bo which work on the raw materal of human thought.
vharpe ey

~ e bt g ©oods sack as the printing press and the modern

pipater b dryaats i atteoted vase of a0 et stored hu. .an

ciererer Bthees e e nieph o rade gt tlisisoa hae

cepat g et d b caee of passimg o shanng information from one

Coapether or o aan v persen oo a darge groups of percons

e e antern ate o ~astem” 0= often apfhied to etther

e b ord W ar darmton svstem development of each

bogret ot H bty Coape et s s gDt }w'gui‘x 4 metroris ri=e to the <tatu~

e e oy with b of ampact apon the ble of even

wonan o b e bored states The first televicion was a

wov g st o oble b ansfor L vast ameunts ef infarmation

AASRIAE S S RN [ FET LIV IR RS I computer wasdn infremating <t rage

st C v oot transtermang anformation, and of
Gttt an t ot unexpe tod resuits from o avardabie
< ar owas b had aopr o reond vnpact upon socety

"l e ess, but necther has had the

R T R RTINS \i!\ waiu'(li Folovioon ha-

iry prosepter of pformation and the

v bt ol procsamined nstruetien

ol PRSI E NI A SR

Soetlevtnge M otten Jban not they

Vivearee b o edue dars were ashed ta mold

coe s chan the ool te the world Toctcad ot

oot anstineer with the aeformanon wetems

o b L b powertal band tonls and <hop tioks
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TN SUPPORT INFCRMATION SYSTEM 73

et et ard oftecns produrtion e whic torns sut g peciahized
produnt

The Instructon Suppert Intormation Svatem philosophically adjutes
tnat approash It emphasis 1~ upon the electronic information system
vt slent of the edectrr dnill, the <abre <aw  and the electnie sander [t
emphasizes cmall, discrets capabilines a- i packages whi' can be
combined treeh as needed with the eddr ational technology equivalents of
hard tools hike Blackbs ards and lassraom maps, and 1t emphasizes
wmaking the < capebibre< treeiv available where and when needed
Televivos programe are not forced mio ans fixed mold They can be any
fength trhe shorer the hotterd and shown at ans ume (or even multiple
vnes withan the wame o) Primars aconss to the computer fexcept
foiadps tor o aenpater soenoe soursesd i viaointerachive time-<hare
fegrmeals whach ott-n uppert graphe o petonal rather than tabular
vetgesr Thegostraotor o d cradent are provded atall bl kot which thes

cam s ot e pdooedaal ooguirem ts

INFORMATION SYSTEMS OF !§IS

Foo ompaaros it mnete e v o pesed by the Preadent’s Offiee
Ao bewenrgararn i ot P ooy weder the cateh droutte of "Community
Pf vmaeon U nhity o s metimes under the <horter and more evocative
canpcbthe Thhe W F e T are ecamples of complex, fully mitegrated,
Papethot o svston o b i g urd antegroted combimations of computer
RN S N N I U TTOTR TR TINN

Ore s the oot wed b boaed examples s the THOCIE -ootem,
Dovvdoped EOMBTRE O i cateen v by b arperated both - ompoter and
teley o bohpal e gy cxperanental ~oatem oot Revtor Virguna In
thiseanperoment are v b o PRpOrT gt Aspects s yse of the syelem fiir
cbncatin g g oo Phao THOCOTE v ar Ineruetion Support

HETET IS Sv-terowben sappe il g dezen tirpoenals or work

gt Tea

o1 the Diparte oo vy Study Advasory Group
bovirg ot - 0 covrer it s raonmyp ar Wt Pomt and unexpectediy
readip o that ISIS v et ovamg bt g targe <ccle edus ational
T rmanonatdiy wt b oo o iats atready oostalled and i gl
porational sat s
® S the med 1ot - b posabl for weahnne Omputer
SrTede s r v et b g i she Sompnter Center, but
Py e o p e fanny ternnp o from e avddemae tnu;ldm;{ ar
carrn o ober barraon.
o~ copad 1O s e e b b 1 e g ang e by or
(R R A A T R B R T

® S GUTH b s b nosab e g b share camputer e 1o

El{‘i keep track o Ta i o Lo computer b observing a4 live
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74 14 THE tNSTRUGTINN SUPPORT INEDNRMATION SV T8

commiputer-generated tefevicnp di play -- dentical to that used b
| the computer conaole apo-ator to tell bim the starus of the computer
— whieh i< rransmitted over the television svatem te whatever
academy buwilding he mav be operaning his nmeshare 1erminal from
o Since 1971t has been posable fu- ar strustor uong 4 compuater
terminal 1 his dlassroom e display s prented ouwputm elec-
form on the ~creen of his classroom televicion et
® Since 1972 1t has been pocable for an mstrucrer uang a - omputer
termnal i his elassreom to generate prctures, graphs, pre < hart~ and
many kinds of hne dravings and to do-play thene onthe woreen of b
classtoon: television e
® Since 1972 1 ha- beep possibl= forary cade t to go b any of mver 100
| omputer terminals avadable for s uee and make an inqury about
! his cusrent grade status in evers couree n which he s enrolled, or
| for an instruitor whe need<anformaton for counselmg ane or more
‘ cadiis to get amdar mformaten When 1t cemec ta couree
| registration tine  the cadet can pre register from g s omputer
t rermmal a~ well, and the computer program will check te make <ure
that he doec not «chedule bim welf 1nto a <ituation whers ke faric 1o take
prescnbed courses ar alternates, or ~emehas gets himeelf anto the
~ttuation where he might not meet graduation requireinonis
e Sinc 1973 3 1otal capability has been a.odable and 0 no longer
uncommon, for an academic department t+ maxe a color televivion
program an which - ons of the vicuals are computer prepared and
displase d dvname slls and o matheriane all, acourate and preais
torm viacompa® . grapla - and sapplenented by inrem <hides, view
graphs, or cven tevtbeod prntd grapho~ producg by the came
COaraputer rograms
oo are alrewarppboovn wraone b o W o BT g gty
Sappert Information Svatem prosides o taoeln andg cadons
On the West Point camypnis oran academne bnldong or i the caides
harracke, sigrs annonn e NP8 egraimp Reongree {enters Beband rack
dont o fabeled cne tinde computer termarale come ctudy carrells wath
~peoral audicevisual o tebevimen vy e er both Vgl evers
Possrcomand asade mo Taboratoary has wocodor tebviac recenr, and m
mwany ot then a0 tinecshaning camgpater antlet pomg ba w e the
Commune ath be Bieciron o~ Divtsen o~ aitra swt hing center foraied
s the Academy Comparer Conte Tndeod o 0 the most ynueresting
|
|
\
|

capabubites of SIS oo the abalite o preovides 1o o B e anto e

chisroem which Bas crber 0 cmputer ot caen 4 e enthiona,

=

teleg <oty wvadiabdetoshedl backanto e eent: b computer and 1

run and controd computer prograns w e praphy ar ctarial

outpat o the tele v <o tan the dlass depaartme pes alea have

%3 ﬂa cearea From the 18IS

sutbdaag - frem the department

(uvn,ylﬂl rirmnale perimdne I‘;"\ mna”n

Q  arnmg Revures Contorin an academi
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IS0 THE NSTALL TN SUPPORT INFORMATION SYSTEM 75

othiee taculty can diai inand requesi course enroliment and current grad
tatus :ntormation on the Wea Pont implementation of [S]S

1S1S SUBSYSTEMS

The cverallsvaten ar Woot Point bas several ~ubassteins the (omputer
subsy~tem operated by the A ademy Computer Center, and the television
subsvstem cperated by the Inst-uctional Technelogy Center Computer
graphas, whut < emphasized very <ie gy at West Paint, w offered by
both <ubsvetem-

Other  <ebsystem~ anctuds media actiiie performed by the
Instructional Technidagy Cente - ke the production of edicatonal filme
«rmulty media producnion, me ! g acnnties provided by the non-academic
Cemmunicanens-Electromes Disooon of the Academy. things done by the
Photo laboratore or Training Devices Shop. and the Arademic
Management Informaizon Sswem which i the recponaibility of the
Academic Management Information Center

The facults member .r cadet doec net have 1. understand all the
terhnelogical or orgamizational subtieties of the subsvetem in order to use
't He goestoa single focation knowr as EATE. the Fducational A-sstance
& Scheduling Element. ahere he can order prskietion of any kind of
educatinnal cupport from a simple hine arawinz or viewgraph to the
production of a ielevicon program and when he can arder any kind of
eucational support <ervice from the schedubing of ar audiotonum o the
check out f a portable attacheace vvpe computer terminal which he -
iake home and use from hic quarters W nhin EASE. there are roneulia t-
farmbiar with ali aspects of Instructien Suppert.whe will hetp him to define
hiw probiem and to develep an aprroach for it solution which 1~ hoth
edacationatly eMertng gnd as cimyple. rebable and cost offe tive g
peisethle

Computer Subsystems

be compeiter ~abaatens - nouced anoa large quiet, aar conmitioned
reom i Thaver Hall 04 witk Jarge blue boves and oenaliy empry o
prople. This containe the central procesung umit of the Honevwelt.635
which 3¢ the main svademi campater, together with one mithon characters
ehanternal core memory, drum and diec file storage. and the umesharing
COMMUNICANON. procescors Next taat s the master control room where the

computer aperators work  Inaddition 1o nperators’ conwnles, 1t cantains

tape drives ar upper lower rase high-«peed printer and a card punch for
supparting convertional bateh operations In the adjacent “"maule room™
o1 do-it-vourself bate h processing area, cadets and faculty have free aceese
to the card readers and printers to do batch procesang computer rune
@ Verossthehalliva Learning Reccurer Center dedicated to support bateh
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76 1SIS THE INSTRUCTION SUPPORT INFORMATIUN SYSTEM

prosessing activities which i filled with card punches, a sorter, interpreter,
and mark sense prach for prepanng and handling punch cards Two other
Learmng Resource Centersin the same buiding support th.e comp .eran
its timeshare mode of aperation One contain- primarily teletspewriter-hke
Termnet 300 printing ternunals and timeshaniug pen-plotters, and the
other holds primarily graphies terminals

A second Academuc bulding, Washington Hall, also has three Learming
Rescuree Centers, two devoted to printing terminals and one to graphies
Two other academy huilding~, Mahan and Bartlett Halis, also have therr
own hearming Rewoures Centess with maxed printing and graphics
capabilitzes

kach buthng of Cadet Barracke has a Learming Resource Center
contarming a number of terminals, at leact equai to the number of cadet
companws ip that barrack< Maost academic departments have at least one
printing terminal available to faculty in the department office area, and
ten portable portarom’” termunals are available for a cadet or faculty

member to s hech out tor gee al home or i lassrooms
TV Subsystem

Thaver Hall 1< alve the central bome of the television subsistem The
central produs tion facliny consas of 4 <tudio where mo<a TV production e
done vontaimng cameras. hghting cet<, nucraphones, and <o e Next to
it 2 ~tudio controt room. which i< the home of the TV director, techniral
directer, video and audie techmiaans Next to that 1< the production
cquipment room with an editing quahfied profissional videotape recorder
avd ather cpnpment s b~ metion pacture and Jomm shde projectors
and pick up ameras Nearbs 1~ the maintenance area and the televician
piavhak area with the «ablehead for both networks, plavbhack switcher,
film and videotap:s plavhack unit-| and related equipment

The plavback distribition svstens snakes outinto nearls every classroom
i"li zli“-f-l"'r\ xln‘i inost d‘ ;\ir'”“'h[-fi U{,’i"’ dared~ “( vy 4¢ dd"”“*
badding, a~ well a- o comaderable pamber of a Idituinal outlets in the
bbhrary barracks mo-t academic admini-trative ar i~, the gvmnasum,
Cad tActaties Buddding and <o on Most o1 0 s ocations have ecolar
el amen recove s although a fow the ISIS computer faborateries. have
anly black and white wts permaneontly tiaod to the computer autput
hanng s

Fhe di toboatian <os e ge nhit inta van weparate lege, serving roughly
cipral numbets of chissroanis each o which car have up 1o 12 channels of
worve o Rounne by <x Public Broadoast Svatem and commereial hannels,
the computer ~tatis channel and five lorally generatad ansiru vonal
channele o provged over cachileg Wohen <vatom uvage 1< low, the came

prograne appears simaltine easiv on both lege of the svaem Whep at

Q b hfterens progravis san appear on cach oy
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SIS THEUNSTRULTION SUPPCRT INFORMATION SYSTEM 77

The localll generated invructional channels mav use source maternial
frem TV programs produced o West Point’'s commercial-qualsty TV
Production Studie or trom other <ource of videotapes Other media can
also b cablecast including sxternally produced eduecational  films,
Arm sdistribueted fifme focally produeed motion pretures, text and tabular
material, or pictures and graphies from  the computer subsystem
Sometunes, the lora! prodection ~taff mas operate hive from the West
Pont TV stuho fer rxample. to control the conduct of a final exam being
held cimulbtaneon-ly 1 a large number of individual small section rooms
Oceasionally. remote be prchups are arranged a~ with the annual Thaver
Award from the Cadet Mess Hall

The anstrucuona!l trlevision <ystem alvo interconnects with a local
commumty antenna televison system, allowing selected anstructional |
programs~ to be fed ante faculty quarters It 1< not uncommon for the
Foregn Langiage Drpartment 1o schedule evening language programs
to he viewed g a part of clas preparation for the next day Occasionaily,
this leads to something quite unexpected Last vear one officer, who was
deeply amvolved n preparning ¢ manual on compuier  graphics
programmng, had 4 wenous orthopedn operatien, While he was confined
at home recovering, he checked out ¢ portable graphics television output
and patched tinto anunused channel of the CATV <yotem which extended
into his quarters Ve proceeded 1o develop and debug his computer
graphies programs from his bed, with the graphic output commg over his
home TV programs

Vot all television 1= “on the cable 77 Videotaped matenals n
viden-cassette form can alvo be used for dlase preparation or homework
asstgnments for ~study carrell-type applications, and for activities where 1t
1~ nnt conyenient to get teacable outlet or where extreme fleability in time
ol presentation or the ability to run and rerun at will are important A
sunple ivdustrial camera and monitor sy-tems for certain kinds< of hve

freture demonstratton sepyort and “ereepie- peepie’’ systems are also used

for informal reconding and anstant replay for <elf entiqae. This s
particularly useful for the improvement of phyvsical skalls (tennis serves,
golf samgs, etv ) and communu ative <Jalls {an instructor or a student
debater seetng hi- own presentation as others see it}

W oth 4 long ~tanding traditca of small sections of about 15 men, and
continung back-and farth interaction between student and anstructor,
West Pont has few hour fong lectures and no decture eourses The
imsntunonal philosophy of televicrop usage must he distinetly different
from that af most < bools where TV wused to record whole lectu.e courses,
prehiaps treemny the instruetor from BC76 oo more of hes elassroom duties
At Woest Pomne TV 1< niest often used with an nstructor present for a
vinety of appbaation- v bnng things into the classroom that ane

atherwise vauld pot, 1) assist i o mare effective presentation, to give

O
E
')

Iyone g tent tow scat o a demonstration that alwavs works properly,




78 1SIS THE INSTRUCTION SUPPORT INFORMATION SYSTEM

to ~et an emotional mood. to asust an role-plaving through the
presentation of problem~ i skits, to present certain informatica n a
standardized fashion 1o all sectiors of o course simuitanecusty: and 1)
assist in the presentation +f comprehension-testing mater:al asin a foreign
language nstruction

CONCLUSION

ISIS may seem to be technology over-estended. and it may prove to be
<o So much capabilty mav. at the present state-cl-the-art, be too
expensive to nperate and maintas over the long haul Only experience will
tell, but, as technology advances, the <ame funitional capabihities should
become markedly cheaper compaied to the cust of other academic
overhead bke books and the hbrary, academic buildings and maintenance,
and staff and faculty -alarec

Computers and television i edu.ation are expensive The cost and
complexity of the technology combined with the relative unfamilianty of
ithe typical facult, member with the new and rapidly changing technology
of computers and television have forced a centrahzauon of planning
techmical effort whenever a major program s undertaken Any centrahized
activity has towork very hard in leed 1o maintain meamingful and effecuve
interaction with the needs, objectives, desires. capabilities and himitations
of individual students and nstructors  User wupport rather than
technologieal capability s the “Achiles Heel”™ of most educational
technologs imnovation Costs are mearingfull pnimanlsy o context of
support provided  Even the most sophisticated system 15 relatively
mnexpensive enmpared to the academic building which houses st Yet, the
mnpartance of user SUpportas an ommpresent, dfnlng force that \hapr\
and molde any system and determmes 1ts success or farlure

ISIS 1 designed o offer the computer and telrvicion as tools to the
in~tructor and to ~tudent~ 1o academic bwldings and barrack~.
classroom, i deparsment offues, m learning resource centers o the
individual academic bulddings, and any place where learning 15 a primary
focus of inrerest

Lools ran donothing, however, unless they are properhy understood and
properly a shied INES s orgemzed as an academic actnaty waith faculry
members, enlisted mstructors and c1vihan profescons to teach each faculty
member and cadet how to use the tools, to consult with him, to work with
himan class teamwaork, o help develop programs and in evers way poussible
t exploi the avarlable capabihties 1o diy a better job of instructing and

travung the Corp- of Cadets
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Chapter 7

COMMPUTERS AND TELEVISION:
A Mix

by P.G Chares

Ve the T Navel vovdemy she oftiee ot the Dean for Educational
Rewcurce~ s prira ddv concerned with she cost ettectne utihzation of the
Vodemie and Adorestraine Computing Centors and the Fducational
Re somrces Conter Adthough conee pt~ o operation are not exactly the same
as hose bt West Pomnt both mstitutions agree that the melding of the
stmense Coanmutications cap abihime s attorded by the media of televicon
and the broad power of an on hne computer sv<tem can make avanable to
the instroctor w dimension that has heretotore heen lacking

Vmedshipnan with aeademie and protessiinal conrses, extracarrcular
activaties and athletics = 0 busy vonng man Althongh he s posabls oo
busier than «ther students he does not have the eptian of allocating his
e breels Therears speohie puds hines on what he must do, and when In
anattempt to mavmize the Hectnenese of taculty allocation 1n the
mandaters freshman compubir conise, to provede the student with
mavimnm indnebaahzed T attentian, io maamize the student’s learning
cpenencesand to mimnze s ovpenditure of ime, a student momitoring

sosteny hasheende sy d by the U SN A Computer Soence Department
COMBINING COMPUTING AND TV

Bewvdes voanmputers sver o operatiog undeor DESS,) with i termimal

port~ taohnes o Jude s daree ombortabte casstoom and a CRT terminal

79
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B8O COMFPUTERS AND TELFVISION A M.

i that reom which droves Lour TV moomitors tor all students to ee The
CRT display on the televicion momtors allows mistructors to quickly and
clearly present sample programs and allows the students to cee the recults
of the instructor’™ interaciion with the ume-shared computer Simply by
~hitung the channel, a prepared presentation on some specific subject
matter can be shown

Would CADL without a mentering ssstem help” Not necessanly!
Fxpeomentatin has <hown the benefits to be wnversely proportional 1o
one ~ SAT weares Afl benefit 1o <ome degree. but ai the high end of SAT
sonres stand some 90" of Naval Academy students Thus, the student

mapitanpy system
THE COMPUTING SYSTEM

there ure two majar prerequesates fur the development of the tvpe of
sv-tem desorihed helow as a solution (o this problem First, the computing
eaaronment must be a tane-shared one wnich makes the computer readily
dccessihie by any student or instructor via terminal devices Student
asstgnmerdt grades can he collected as the student interacts with instructor
written assignment groding programs The timeshanng svatem also allows
tor ettiaent methods of develop ng and grading objective quizzes,
updating student grade records, and extracting information from the
recards quickiy as required Secondlv, the operating system must have a
fleabde fle handbrg techmique which allows tor

o (omplete wteractio  of student oranstroctor <aved programs with

~arod data hles

o \ e protection svatem which perimits the user to define what type

gt cess (e g Read Only, Faecute Onlv etc ) mav be granted 1o
ather peers of his file or program

A B Shanng <vatem ahach incorporates this sophistivated dise file
stoncture for user biles represents 2 agnudicant improvement in both Q()F(‘d
ind e of mamtenance over 4 card or tape orrented system U SN A
telianee on these teatures of IVESS 1< wnbetantial

One subsvstem comtame a ~audent data base whieh can be aceessed by a
quiz gradmg and recording svstem, and an asaignment grading and
tecordimg svsteimn Output from the file 1~ obtamed through a grade
reporting monttoning ss<temm Another subovatem has the atnlity to display
anv dividaal vecord and slter any beld of any record This cubsystem can
b used boanv anstonctor who s privs 1o the several passwords which
protertat [t provides the instructor with « method of direet control over
the prades ot hie students despite the effect of any automated grade
posting routine

The assictanee prosedod 1o the mstractor an grading nd recarding
programming a-wgaments o centered arourd the Dartmouth TEACH

<tery Lhe byse clements of this system are a monstar and a special set of

pra
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program- nothe TSNA TEACH <vartem tor every homework assignment
ta program) there v g corresponding st of programs designed to check
the ~tudent™s etfort bety, himn debugging, and post a grade for s effort
ina e When o studeat topes the ssstem command TEST under program
pime ROOTL o example, the TFACH monitar 1s called. After making
-ome wodihcations o the student’s Bawie program. the TEACH monmitor
appuinds it as a subroutine to the ROOTI located 1n the speaial catalog
The entire package i~ then executed When execution 1s complete, the
TEACH program will have posted a grade sn a file along with the student’s
alpha code the date the speatic error made, and the ume The grade
received depe s on the logic of the TEACH program which determines
what conditions were created by execution or calls 1o the subroutine which
wis the ~tudent’s program

A ssapnment evaluation svetem hhe the TEACH system 15 ot
dependent on what 1t cvaluates Speettically. 11 need not be designed to
evataatt computer programs The only real requirements are that the
I» measurable and that he be able to access a

student’s s hart be obpecive
program to exansne his work The pregram whach does this may simply
exaine and grade the sudent’s effort or 1t may provide nteractive
purdanee

A~ a sabeguard apasist the loss or destruction of a student grade in
memare all tudents who recenve an A on the asagned program after
tpryg VRS are printed a Urecept” for thai A Ap example of a typical
TEACH program interacoon - shown a~ Figure |

The exampt i Frgure Dilustrates an error on the part of the student,
the receipt ot diggnostsos, the correction of the error, and ultimately the
wanhng of g written receipt A review of the error exats for the students i
ante’s section can be enhghtenimg Mavbe an explanation wasn't so clear
hrer gl

Dunne the fall of 1874 Dean ~ offue statf are video taping an entire
oourse notm the standard 85 minute lecture period format, but rather by
~ubpect matter Should the student repeatedly have difficulty with a
concept bhe foopimg, one of has dv snostics would direct him to review the
appheable video tape The same to < are invaluable to the hospitahzed
stident By viewing themoa the ;o oper sequens e be can keep up with his
clas-mates

Anither suba<tem gt an the wniteg, grading, recording, and
nalvaing otguizzes given Forany muitple chocesquiz, onee the number
ot questions i~ stated ot will randomby select the specified percentage of
questions from specibied bles concurrenthy prepanng an answer gauge
Questions can be bled by complexis or by subject matter The file mto
which the quaz was stored can then be printed out, one page at a time, on

ditto wats fed o the teietvpe Endless umigque quizzes can be thus

ERIC ol
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Foodback to the mstenitor w0 svadable in mansy forms The moss
comprehenone s b by st ot cach stodent'- complete urade
roeord Should the amsrucor desine ondy to note which students bad
trouple with one quiz or acombingon ol quizzes Be can et bt o
ey grade~ G be o dieplaved tor g ~ptoitied section

B mstoscror desins 1t rovew homework asagnment grade
Avstat anorcaed the sane bar auazzes aed o pesiodee marks, e Lzed
tec b e vonnad Y spec i record or gronp ol recnnds can b s hecked
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Chapter 8

THECOMPUTER AND THE CAMERA:
CAland CATV — The Missing Link?

by John J Hirschbuhl
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Chapter 9

ATTITUDE: TF . Missing Link

ny Widham Mavrides
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Chapter 10

COMPUTERS AND THE
LEARNING PROCESS

by John F. Rockart

Ireorder to di cass the impart of computers an learning, it s important
tounderstan g the learning process, the manner i which pe ople obtain and
asimilate knosledge One must have a working model of the learning
frree ess b one s te desgn compuber systems to assist it

Fyervone does have implici models of what learming s, and therefore,
B computers can asast this process Further, each uses his or her
imphost model when designing fomputer systems to assist fearmipg The
reab need o the bebd st make these = odeds explicit. Ondy then can we lay
bare the assamption- upnn which cach bases tae fundameni deagn of
comtputer-based learpony agids Vhe assumpts s, age crtseal for thes
Stemtieanthy muence dhe type ard exart torr ol the ompuier ools
decigied to asast the leasner

Phiconaptes presonis <ome concbaopans that Michael Soont Morton and

cantter have driwn o woresn’n of revicwag the Bt ratare i the betd of
Conmc by aeastedt harneny aned dieo of working, o b fieht periedie il
erod b voal voars An ovpanded seraog of this paper, which
the e chin ks thes tew pages ieave apen_ il e avadal lean
I O T S R B I N A T Prarniag Process it Higheo
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48 COMPUTERS AND THE LEARNING PROCESS

learming process, whie intellectuatly rewarding, 13 of little assistance to the
designer of computer-based learning aids. What 15 needed 15 an

n

operational statement of the learning process that can be acted upon 1n the
design of course matenials, the design of a pedagogical strategy, and the
assessment of a place of computer technology 1n that sirategy.

A precise model enables one to describe and partition the possible
.mpact of vanous technologies on segmen:s in the learning process. Of
equal importance it enables others to test anid offers conclusions about the
eifects of the technology with reference to the stated model. Finally, others
can test the author’s conclusions aganst original models ~f the learning
process, and deternune wh *her differences 1n perspective are based on
ditfering perceptions of learming « differing perceptions of technology.

The particular view of the learning process, and how it can be z1ded by
computers, s presented here not as the “'nght model. Rather, it is an
»xpheit model of the learning process which is operational and useful as a
pornt of departure from which to buld <ystems to aid educatinn

THE STATE OF LEARNING THEORY

Over the years learning has been considered primaniy the domain of
psychology Since the mid-1880’s when the first realls useful work on
memory was published (1) there has heen a series of aitempts at
explaiming learming phenomena. Unfor.unately, many of these attempts
ha e been at or near the level of grand theory and have been in confhct
with each other A good cummary of these theories i+ found 1n Hilgard and
Bower (1960) {2)

In general, two major theories of the learning procc-~ have dominated
the field through the last few decades These are known as the
stunulus-respoase (SR) theors, and the cognitive theory. A third major
theoretiral approach to learning that of Praget, has also entered this field
more recently but will not be discussed here. As Figure 1 shows, the two

Stimulus-Response Cogn:tive

PROCESS TYPE [Chained Muscular Response  Central Brarn Process

WHAT LEARN |[Habits Cognitive Structures

NEW THINGS |Applying Closest Gid “Insight” —Comparison
LEARNED PY IHabit—Or Tnal and Error with Old Structures

Figure 1. Basic Differences in Two Major Learning Theories

major theories can be separated on three major charactenstics. The
stimulus-response school (perhaps best known through the expeniments
and written works of Pavioy ard Skinner). cuggest that what one perceives
Q learming s merely a chained mnscular response. In effect, the SR school
» €
ERIC (3¢
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COMPUTERS AND THE LEARNING PROCESS 99

suggests that people learn habit~ and learn new things by applying the
closest old abit until one fits the situation. If there 1s no old learned hapit
that come- close to fitting the situation, one learns through trial and error.
The cogmtive school, on the other hand, (represented by pyschoiogists
such as Tolinar and Bruner) suggests that what goes cn is really a central
brain process in which the learner learns cognitive structures which are
stmilar to computer programs. New things are learned by “‘insight,”’
whick 15 a process of comparing fiew situations with old cognitive
structures  Exactly how this occurs 1s unexplained. Clearly, the latter
theory 15 somewhat’ more appealing. Shinner’s (1972) (10) wntings,
which reflect the SR theory, remove all free will from mankind. But
personal choice of theory, intuitiveiy or logically, is not important. What is
important 1s the usefulness of these theories in designing learning aids.

Unfortunately. it 1s almost impossible to use these theories
pragmatically The only viewpoint one can take. and have explicit action
flow from a1, 15 a stzict SR stance If one does so onz is thrust in lock-step
mode toward the exclusive use cf Skinnerian programmed learning.
W hether exphently or implicitly because of this, much of the early work
donen the field of computers and learning followed these lines. Yet this
approach seems far too single-minded to encompass the entire field of
learming with the richness and vanation which it holds.

Exiting learming theories suggested only gene.alized (and/or
single-minded) approaches to technology. They left too few specific knobs
to turn and failed to suggest specific areas of potential success for learning
technology. They also failed to provide guidance for th.. most useful action
steps thzt could be taken to utihze computers, as opposed to other learning
aide. by the individual professor with a pa-ticular course to teach. Dave
Koib. a colleague at M { T | has summanzed the pragmatic failures of
these theor:es well (4)

“Because of my early psychological training in easning theory my
first impulse was to turn for the answe- to these quest.ons to the basic
psychological lierature on this subject To my dismay 1 fou.id that, in
spite of the high scientific quabits of this work, 1t was immensely
dithicult to apply thy. research on reinforcement theory,
discriminative learning and such to the kind of practical decisions
myolved 1n the design of university teaching ™

Work of practinoner< in the field of learning, as well as the theorists, was
reviewed in an attemnpt to ehieit a useful learning model. Five sets of crincal
vanables with regard to learning emerged from a search.

© The stages of the learning process

® The charactenistics of the material to be learned

® The characteristies of the learner

o The characteristies of th teacher

o The learning enrironntent -

]: TC" these five categones, the first two appeared most sigmficant for
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100 COMPUTERS AND THE LEARNING PROCESS

modeling. The last two are very complex variables which are ternbly
difficult to model. At the ime of the development of the mndel, presented
here, the third variable was not as well researched as it 1s at the time of the
writing of this paper. Therefore, it was not included.

N e model of the learning process presented here was limited to two
variables which seemed significant, operationally describable, and least
apt to be changed by the conclusions from the study. These twe vanables
are the ""stages of the learmirg process’” and “"characteristics of material te
be learned.”

STAGES OF THE LEARNING PROCESS

The s~arch for an operationally useful statement of the learning process
is not an easy one. However, one medel developed by behavioral scientists
can be generalized to the learning process in al; fields.

The behavioral approach to describing the learning process winch serves
as the basis for this model follows the work of Kolb.(4) Reacting ¢ the
frustration of the inapphcabilty of learming theory for the practical
educator, and needing something to guide his efforts in the educational
process, Kolb turned to the so-called experiential learning model (see
rigure 2) that, adapted somewhat, has been used as the core of our work

Concrets
experence
(1)
4 Testing Implications \ Obsarvations and
of concepts in (4) ‘ (2) reflection

new situations

N

Formation of abstract
concapts & generaiizations

Figure 2. The Expenential Learmng Model

Developed primanly out of the experience of sensitivity-tramning

practitioners, (7) the model has gained increasing acceptance as a

framework for the desigr of learning programs It has been used in such

dlvrrv arras as education, (5) the incident process in management
]: lCammg .(6) Peace Corps traiming.(1!) and self-assessment (3)

¢ €
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In thas model, earming i~ concened as a four stage cycle which
translates expenence into new concepts Immediate conerete experience
{step 1) s the anput to step 2 where the meaming of the experience 1s
rmbedded and “understond™ through observation and reflection. In step
3. these viiservation are asanildated 1nto a theory or conceptual basis from
which new amplicatrns for actiwn can be deduced. Finally, these
implic ations are tested i the real world in new situations (step 4). The
testing processieadsto a need for new concrete experiences and the loop is
e

It~ smportant to note that the ~xpenential learning model depends on
the learner undergoing ~ome <ort of experience that provides an initial set
ol tacis or feehings as input to the kearning cycle. 1t 1s clear, however, that
mostof what i~ learned in college 1s not based on an initial experience, but
rather un the arquistion of new facts or skilis. The behavioral model,
however, can he generalized wihout too much difficulty. In this more
general form. the model appears as in Figure 3

Acgquire basic new
knowledge, facts, skitls, N

processes, concepts, etc. N
Tes: implications Embed mew knowledge
of concepts in through reflection
new situations practice, etc.

‘\ '/ntegrate new facts, etc.
- ntc existing concepts
and generalizations

Figure 3. A General Leamine Model

The imtial wage of this more universal learning model 1s the nitial
acqustion of hasic components of knowledge by the studert. Here the
leatner i expowed 1o, and asked to comprehend, basic data. skills, or
concepts that will he put 1o use in later «teps.

The second stage i~ the "salung away™ or embedding of thi~ knowledge
by the learner In *hi- <tage. the student practices and ponders new <kills
The <tudert mav perform homework exercises to see if he or she has

E \I-IC«IrMuud the new facts and how to apply them. The stedent may actually
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use the shills in the performance of atask, or may merely think through the
facts skils, or processes

The learner thes moves 1o the third stage of this general model, a stage
in which the new 1deas assist in the development of a new conceptual grasp
of the world. Thic 1< an integrating plase in which the student moves from
the rote acquist.aen of matenal to it incorporation and subjugation into
mare global conceptual structures It s the stage in which the learning of
new things payvs off in new understanding New mental modeis of the
universe, of part~ of 1. are formed Robuat platfarms. on the basis of
which action can be taken, are constructed

The testing of new concepiual structures 1« tie final phace. It is a phase
at which the cycle is often broken in formal. university-level education
because today there are few pedagogical mechanisms avilable to the
student by which he «an test the imphications of his new understaading.
The richness of the learning processas broken, too, as new ceneptual bases
are learned. and then ~tored away to gather dust. Stage 4 1~ clearly more
often reached in courses rup along expenennal hines, sich as “executive™
programs ar courses allowing access to a peeudo real-world environment,

via ~mulation models.
THE MATERIAL

The second mayy  vanable conadered in our Jearnt.g  ..odel s the
material Many different categonizations of material can be preseny 4. The
problem i~ to provide a <et that 1« meanmingful throughout most dise.plines
and that can be utihzed to describe each learning area 1n an operationally
u-eful way One <uch categonization commonly used in the learning
hterature apphcable o various disaphnes and useful 1n it description of
their matenal
e Facis. including defimtions and other basic informatien relating to
specdic single iteme or ideas
® Skdls. including both procedures znd rules and their applications
o FEstablished conceptz. as well a< other theories. hypotheses. pestulates
of asserfions that are well enough estabhished to be of no interest to
the current researchers 1 the field “"Concepts™ use “fartd™” ac haac
baslding biocks in construs ting the concept
® Frontier concepts. including aot only recent dev: lnpments but al<o
fong-standing issues which either have not heen. or cannot be,
resolved
For anv parucalar cource or department. thic breakdown of material can
easily be further divided Category 20 <kill< can and perhaps should be
broken down nto several haghly distrinct types of <kille  Indeed 1t 1s
necessary 1o subdiide theee categories further when dealing with a
narticular. ourse However, across courses and departments, this four-part
categonization ~efves as a good vehicle for understanding the apphicability

X3
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of technology to pariwblar curriculums. It was meaningful 10 sevéral
rolleagues who were able, 1n a survey, 1o easily classify the material taught
in their courses within the hounds of this classification. Certainly the
relative emphasis on these four categories of material will 7ary with
particular  university  departments and  with  differing  degree-level
programe. This, in wen, will mear that the t1pe of learning technology
that can br effectively emploved will also differ from course 1o course. Yet
the four classe~ of matenial appear 10 be a reaonable division of material
types

AN OPERATIONALLY-USEFUL LEARNING MODEL

The basie learming model, then. has two vaniables, learmng stages and
muatenial cliswes, that together produce 16 cells ac shawn in Figure 4. [t is

. intsgration & Testing
s rumon Embedding Ganerahzation Neow Studes

TR s Sk T
Facts and i )

Oefiniiors | !

— —ﬁ,—é—— [ e A 4
Skilts and H X
Procsdures i )

S
Establshed | .
Concepts

L e e

1

| Fronteer

i Concepts

| R S i S

Figure 4. A Learning Matrix

thic two dimensional structurs which must be confrontec. when asking the
que-tion a~ to wh e the computer fit< in the learning process. The prorcess
wvelved an learning 1n each of the cells is dufferent. and the technology
athized o<t be fitted 10 these differences Therefore. the computer fits in
differing wav< inio each of theee celle; in <ame 11 15 not very useful at all
tadas

The rundamental propoation the. suggests s that one rannot think of
the use of the computer 1n lrarning a< a whele without doing a great
disservice to the vanety of matenisl and the complexities of the differing
stages of the learming process The computer must be expected 10 be
utihzed in different mode<in each area (or each c#lf of the madel shown in
Figure $) Some of the cells. are almost 'mpregnable £y computer aids to
learning currently avisdahle  Otwners are nipe for differing types of

o smputer assistance to the lrarmg‘; progess
ERIC L e
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The following paragraphe briefly note the many “learmng aids™
avadlable to assist learning, analvze the learning demands «f each of the
cells of the fearning model, and then attempt to mate.. the appropnate
technulogy to these demands In this paper, because of space and tme,
this s« doneina very ~ursers manner. For a fuller exphication the reader is
referred to Scott-Morton 4nd Rockart. (9). )

Learning ads It is clear that today a large set of mechanisms are

available to assist learning Thee include the professor who can lecture,

lead a class discussion, ete., books, video tape: and computers which can
be used in wtoral made. for dnll and practice, for ganing, cor for
<mulasion Each of these mechanisms can be ratea for effectiveness on a
well-defined <et of atiributes. For example, «ome mechanisms are very

" economecal er fact presented Some like text books have the atiribute of

decentralized availabdity. Computers in most ~ases today do not. Other
attnbutes such as emotronal impact, <ersory impact, the ability 10
telescope 1ime, are possessed 1o a greater or lescerextent by each learming
mechanism A set of sixteen of these attributes are defined 1n Table 1.

.

Yabie 1.
Summary of Attributes of Learning and Delivery Mechanisms

I Content Relat. 1

1 Ability to telescepe t:me
Abiitty to present structure
Provision of a rich environment
Ability to provide ill-structured matenial
Flexipiity for adding new matersai quickly
Support for the learners’ structured, clerical tasks
Support for unstructured data manipu'ation

H User Related
8 Degree of fearner control
9 Abilit', to adjust to individual learner needs
10 Ease of use

N s WwN

it Communications Related
11 Amount of sensory impact
12 Amount of emotional impact
1. Degree of learner feedback
14. Ability to access data or concepts previously learned

IV Economucs
iS5 Low cost per data dem or  uncept
16  Decentralized avilability

Learnlng aids available in 1974 vary widely along many dimensions with

l: lC gard to each of these attnbutes The major learning aids and our ranking

r -
Full Tt Provided by ERIC. .
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low) are

of them on each of the sixteen attributes {where 1 = high and 10

shown n Figure 5
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106 COMPUTERS AND THE LEARNING PROCESS

Learning Demands of Each Cell. The matnix shown in Figure 4 suggests
that each of the 16 cells are <omewhat unique and thus that the type of
fearning that takes place in each cell zequires differing types of learniug

£ aseistance. Just as the learning aids notes above have different attnbutes,
the cells of the learming matrix need different types of learning assistance
and must be matched by the choice of that (those) learning aid(s) which
best fit these need<
Four examples may best illustrate the concept of natching the correct
learning aid with the learming process requirement of each particular cell.
The upper left cell of the matrix (the acquiring of facts) has two key
learning attributes needs as shown in Figure 6. Because there are many
Acquire £Embeg integrate Test
- T [ 1 - = - e |
3‘ cost ! FEEDBACK : T i
r + — *
- - ! i .
AT DECENTRALIZED ' some marner i ! ,
3 AVAILABILITY controt . |
[ e . — s e e — o}
i [
SHeL t |
! !
!
ESTABL SMED | i
LNCERPTT
; |
i
rﬁ. - - - i - —_ = -
 ADD NEW MATERIAL, DATA BASE
canTiER fettrbubnirpdid . MOOELLING
CnACERTT
' | MANIPULATION
ADAPTABLE ' ik
—_— e e ] ey

Figure 6 Significant Learning Aid Characteristics ‘‘Demanded”’ by Cell

facts 1o be learned, the learning tool which aids this learning should be
cheap, and avaiable whenever and wherever the student wishes. Clearly
the learming aid -hich ranks high on these attrnibutes (#15 and 16
from Table 1) 1s the textbook. Relative to all the other learning aids it 1s
clearly dominant at the present umie with regard to economy of
presentation of facts and decentralized availability.

Moving to the lower left corner of the matnx, a different situation exists
with regard to the acquisition of frontier concepts. Here one 1s 'coking for a
learning aid which can structure 1il-structured material The dominate

learming aid here 1« clearly the professor, most probatly in lecture or class

discussaion mode
Now shift to the lower nght-hand corner of the matrix. For the testing
out of frontier concepts in areas other than the one in which they were
Q _rned, 1ts clear that the learner needs the availability of a large data
ERIC 1o
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COMPUGERS AND THE LEARNING PROCESS 107

ba-e, method« of mampulating this data base, aud a method of trying out
the concepts 1n a way which does no harm to anyone. This tesung out
process has been dote in the past in the reaf world quite often resulting in
~ome damage to both the testees and the testor. However, the ideal
learming mechanmism for this cell today, 1s not the real world, but rather
computers and simitlation models The s.udent can adequately test out
ideas 1n a simulated world f he or she has access to enough data and
enough computing power The learming aid of choice thus becomes
compulers.

Move now back to the <econd ce!l from the left at the top of the matrnix.
In order to embed facts, the learner needs feedback, as immed:ately as
possihle, i arder to know how well he or she has performed on answering
question~ which test whether or not one has acquired the required fact.
Thi~ 1~ uually done today through hemework. Unfortunately, the lag in
time from the point at which (he student completes homework to the time
one receves written feedback & 1m the professor or teaching assistant 1s
often quite long. It 1e alvo desirable for the learner to rontrol the homework
proce~s The learner, for example, might umit imbedding exercises on
material previously learned. Unuer current paper and pencil methods,
thi~ i~ difficuit te do ~ince the learner usually is required to perform all of
the exereises given A computer-based drill and practice interactive system
m which the student 1= tested, allowed to answer, and given immediate
feedback on the correctness of an answer, 15 much the preferable
mechanism in this cell Wich continuing decreases in computer costs, in
the relatively near future the computer can become the mechanism of
choee for emhedding facts, <kills, and so on.

This discussion of “m tching’” appropnate learning aids to the need of
earhcellcan he generahized somewhat to develop groups of cells which-will
benefit from the <ame general treatment. Figure 7 suggests this
generahzation. Five distinet areas are shown. Area | learming 1s effectively
facilitated by the textbook. Area 11 best uses either paper hcmework
exercises or computer dridl and practice as learning aids. Area H1 s best
assisted by coraputer-based drill and practice or computer-based
problem-solving methads. The area shown as 1V 1s best asaisted through
computer simulation or games as the arguments suggested for the lower
right hand corner of Figure 6 have noted Finally the area miarked as V 1s

he provinee of the professor

W here s<ome of the cells are overlapped by two or mare general areas of
learning as<istance or left blank, muluple learming aid< are posaible.

SUMMARY AND IMPLICATIONS
In this chapter a generalized model which matches varying learning

avis to the needs of the legrning process haq been presented. This two
artable, 16 cell mode! of the learning process has been useful in the design
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»

ol eourses and i the chowe of fearming aids to 4s8st students in
comprehending varying types of matersal at varying stages of the iearming
praces<.18) The model suggests places where the computer. -dominates as g
learming aid. Perhaps more importantly, 1t also suggeﬂs places where
other learming resources dominate 1n the learning nrocesy.

The model presents. therefore, ar. explicit recommendation of the types
of romputer-based learmng assistanc: which should be allocated funds
from i reasingsy scarce higher education dollars. It further suggests that
the computer-based tutorial instruction (better known as Skinnenan-type
programmed nstruction} which s usually used for the transmission of
facts should not be a priorsty area for the allocatien of fuuds at the present
tsme  (There are. of course. exceptions to this rule. One 1s in cases of an
exceptionai need to motivate students, such as 1o the case of retarded
students. or the need to rapidly a<similate particular vocabularies.) In
weneral, heweser, computer-based tutorial methods suffer greatly by
companson with traditional textbooks for the acquisstien of facts. The
moded i therefore in conflict with much of todasy's government funding of
vomputer-based learming aid«,

Howeser, a survey ot computer use to aid learning 1n higher education
in the vtate of Mascachusetts cuggest« that where professors are voting with
thewr institunons’ own dollars. thev are 1n heavy agreement with what the
model suggests (9, Chapter 7Y Thore are virtoally no tutonal programs
hemg utshzed which were deseloped through non-government funds in
Maswachusetts Rather money i< being spent to support co 1puter-based
avds te embed ' dnll and practee programs) matenal, integrate 1 atenal,
and allow students to test ideas i amulated or gameed environments

An expliat statement of the learning model that underlines the use of
computer svatems to aid education s useful alone. It 1s helpful, even 1f ’
onie never touches acamputer fur the inaght< it provides ito learning and,
therefore, teahing On the other hand. 1t can be even more helpful in
spratong the correct tosls to assie learming and particularly i al'oca g
imereasingly scaree higher education dellars toward areas where the
computer . can b of the mest helpan asssung the le.raing proces-
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Chapter 11

COGNITIVE STYLE AND THE COMPUTER*

by Robert Doktor

The concept of the two cultures defined by C.P. Snow is familiar to
many. One culture 1s logical and analytic while the second culture is more
holistic and globai. The first culture is concerned with sym>ols as the
vocabulary of thought, and ihe second culture deals in pictures and forms
and body movement as vocabulery. Most scientists, mathematicians,
wordsmiths are members offthe first culture; most artists, craftsmen, and
dancers are members of thf second culture.

Research on cogmtive.#tyle indicates that there are two cultures within
ever: ne. Psychologists have identified two globel modes of information
processing and demonstrated that both modes exist in almost all people
concommitently. The psychologist calls these modes of information
processing cognitive style.

The first cognitive style which parallels C.P. Snow’s first culture, is
charactenized by words like analytic, sequential, linear, verbal-symbolic,
field independent, sharpener, and converger. The second cognitive style is
charactenized by words like intuitive, heuristic, non-linear, global,
wholistic pictonal, spatial, leveling, an< divergent

This paper s intended to bring each rea - to a fuller appreciation of the
characteristics of these cognitive styles

Coprright to this naper 1s retained by the authar
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112 COGNITIVE STYLE aND THE COMPUTER

CEREBRAL COGNITIVE SPECIALIZATION

In what follows, the author has drawn heavily on the work of Robert
Ornstein and his colleagues.

‘The cerebral cortex of the brain 15 divided 1nto two hemispheres, joined
by a large bundle of interconnecting fibers called the “‘corpus callosum.”
The left side of the body 1s mainly controlled by the nght side of the cortex,
and the nght side of the body by the left side of the cortex.

Although each hemisphere shares the potenual for many functions, and i
both sides of the cortex have been shown to participate in fost activities,
in the normal person the two hemispheres tend to specialize. The left
hemisphere, which controls the right side of the body, 1s predominantly
involved in logical analysis especially in verbal and mathematical symbols
and appears to process information sequenually. The first cognitve style
resides here. The right hemisphere appcars to specialize in hobstic
thinking charactenized by the term intmtive synthesis. Verbal ability here
15 quite himited. This side of the brain is primarily responsible for one’s
orentation in space, art.<tic endeavor, crafts, body image, recogmtion of
faces

Right-left specizhzation 1s most apparent in nghthanded persons.
Lefthanders, who are about 5% of the population, are less consistent:
~ome have reversed specialization of the hemispheres, and some mix their
specizhizaton and have, for example, language abilies 1n both
hemisj:  res. It is interesting 1o note that in young childrén, both -ides of
the cortex seem capable of either area of cogmitive specialization. In fact, a
voung child who suffers brain damage in the left hemisphere often
develops language abihities 1n the nght hemisphere

What 1s the evidence for these provocative statements which seem to
geographically pinpoint cognitive functioming? For-more than 100 years
neurnlogical evidence has been gathering. For example, valuable evidence
has come from the study of people whose Lrains have been damaged by
aceident and, more important, from the results of surgery performed upon
them An excellent review of research on this topic 1s available.(1)
Scientists at McGul Universsty report that nght temporal lobotomyv
severely impairs performance of visual and tactile 1mages, whereas leit
teraporal lobe lesions of equal extent produce no sigmficant visual or
tactile deficit. Further, the McGill team reports that lesions 1n specific
areas of the left hemisphere are assnciated with certain kinds of language
difficulies Verbal memory loss 1s associated with lesions to the left
tempo:al lobe Musical pitch recognition has been associated, by the
McGill group, with the nght hemisphere

Even more intercsting 1s the research of Roger Sperry of the Cahforma
Insutute of Technology, and his associates with human patients treated for
severe epilepsy bv severing of the interconnections between the two

l: TC‘TPbraI henuspheres, effectively lsolpnngﬂone side from the other. The
B K _:- o
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hope of thys surgery was that when a patient had a sazure in one
nemispherc the other would sull be a. aable to take control of the body
and ingest the proper medication or inform th- doctor of his attack. In
dav t May Ineng, these “spht-brain’ people exhibit almost no
ab emalitv. However, Roger Sperry and his associates have developed
manv subtle tests wiiich uncovered evidence that the operation had clearly
separated the specralized functions of the two cerebral hemispheres.

It a patient felt a penc | (hidden from sight) in his nght hand, he could
verbally describe it, as would be normal But of the pencil was in hus left
hand, he could nct describe it at all Recall that the left hand informs the
night hemisphere, which does not possess any capability for speech With
the corpu~ callosum cut, the verbal (left) hemisphere 1s no longer
tonnected to the nght hemisphere, -0 the verbal apparatus literally does
ned knew what s the left hand If, however, the patient was offered a
selection of objects such as a key, book, or pencil, and was asked to choose
the previousls given object with the left hand, he or she could choose
correctly, but could rot state verbaliyv 1wt what he or she was doing.

Anather experiment tested the lateral specialization of the two
hemispheres using vicial input The night half of each eve sends its
messages to the night hemisphere, the left half to the left hemisphere. In
this experiment the werd “heart”” wa« flashed to the patient, with the
“he’ to the left of the eyed” fixation pont, and “art” 1o th nght.
Normaily -t a persor were acked to report this expenence, one would sav
that one saw “heart *" But the spht-hrain patiets responded differently,
depending on which hem <phere was re<ponding. When the patient was
a-ked tname the word just ;recented, he or sne rephed “"art,"” <ince this

as the partion projected 1o the left hemisphere, which was answering the
que on When, hrwever, the patient was asked to point with the left hand
to eme of two cards on which were wnitten “*he’” and “"art,” the left hand
pomnted to “he 7 The simultancous experiences of each hemisphere
seemed anique and independent of each other in these patients. The verbal
hemuisph=re gave e answer, the nonverbal hemisphere another

Although most nghthanded people write and draw with the night hand,
mest ¢an to some extent write and draw with their {eft Aftes surgery, Dr
Bogen tested the atalit. of the spht-Frain patients to write and draw with
either hand The abiity 1o wnite Engiish remained 1n the night hand after
surgers, but the hand could Lo longer draw very well It seemed to have
lot 1t~ abihty to work in a relational, spatial manner. Given a square to
capv with the rght Land, the patient might draw four corners stacked
together  he or <he could draw oaly the corners, the hand seemed no
longer able to ink the disconnected <cgments The left hemisphere, which
controls the night hand, «eems to be able to operate well in an analytic
manner, vet poorhs an g relanonal mode  In these patients, the
performance of the left hand reversed that of the nght The left couid draw

]: TCd copv spatial figures, but could not copy a written word In the
“RI P
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~pht-bram: patients, the rght hemisphere can understand some simple
~prech, though it has no capacity for verbal expression. Dr. Sperry’s
research has not vet indicated whether thisas an artifact of the surgery or
whether it repre sents a rudimentary right-hemisphere capability in normal
people

Split-brain surgery most dramatically delineates the two major modes of
cogmitive style which seem normally to coexist within each person. One
#xperimient with the wpiit-brain people has also indicated that their two
hemispheres - in simultaneoulsy process more information than can those
of a normal person. Dr. Sperry writes of the effect of the operation in
human: “Evervthing we have <een <o far indicated tha' the surgery has
left each of these people with two separate minds, that is. with two separate
spheres of consciousness. . (1)

Recent research with normal people has confirmed much of the
neuro~urgical explerations completed on brain-injured stubjects,

If the nght hemisphere operates predominatly in a simultanecus
manner. it could antegrate diverse nput quickly. This mode of
aformation-processit.g would be advantageous for spanal orientation,
wien the person must  quickly ntegrate visual, muscular, and
kinesthethetic cues In a carefully centrolled expernne.t with normal
peaple, the nght hemisphere was found to be superior in depth perception
t the left (2)

W hen a tachistoscope 1s used to introduce iformation to only the right
hemisphere ani either a nonverhal or 1 verbal response 1 required. the
nonverbal r~pons  cones more quickly than the verbal one. A verhal
re~ponse requires the information to he sent across the callosum to the left
hensphere, which takes scome time. Thic indicates that the normal bran
dees indeed make use of the tateral specihzation, selecting the appropriate
area for different:al infonnation processing.(3)

Anather experinent which confirms the differential specialization of the
two hemispheres uses eve movements z» an indicator A<k a friend a
qre-tion ~uch as, "How do yvou spell Misaicapp:?”” The chances are that he
or she will gaze oft 10 cne cide while reflecting. Marcel Kinsbourne of
Duke Univeraty, and Katherine Kocel, David Galin, Edward Merrin, and
Rohert Ornctein of the research group at the Langley Porter
Neuropsychiatnie Institute, have found that the direction in which a person
gazes i~ aftected by the land of question acked. If the question is
verhal-anabvtical («uch as “"Divide 144 by 6. and multiply the answe. by
7Y, more eve-movements are made to the nght than if the question
involves spatial mentation (such as "Which way doe- an Indian face on
the mickel?)

Kinshourne has performe. another experiment which deserves special
mention A<k a friend to balance a wooden dowel on the index finger of
each hand, one hand at a tme Generally, the preferred hand 1s more
-adept at this balancing. Ask the person then to speak while balancing this
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dowel, and time the length of the balancing In Kinsbourne's experiment,
the halancing tume of the right hand decreased, as would be expected,
since the addition of a task interferes with periormance in most situations.
But the balancing time of the left hand increased with conrurrent
verbalization

The normal brain con-tantly exhibits electrical actinaty, in the form of
vers low voltages. asrecorded at the scalp by the electroencephalograph or
EEG 1 the EEG 15 recorded from both hemispheres of a normal person
during the performance of verbal or spatial information-processing tasks,
different "brain-wave’” patterns re<uli Dunng a verbal task, the alpha
rhyvthum in the right hemi~phere increa<es relative to the left, and in a
~patial ta<k the alpha increases 1n the left henisphere relative to the right.
The appearance of the alpha rhythum indicates a ““turning off" of
information processing in the area imohved. As if to reduce the
interference between the two conflicting modes of operation of 1ts two
cerebrar hemispheres, the brain tends te turn off 1t~ unus<ed side in a given
sttudlion

NORMAL FUNCTIONING AND COGNITIVE STYLE

But how Jo these two modes snterz -t 1 dashy Life” In mast ordinary
ativities one simply alternates between the iwo modes, selecting the
appropriate one and mhibsting the other [t 1< not a: all clear how this
process occurs Do the two «stems work coninuousdy 1in parallel, and
mereh alternate coatrol of the bods. or do they truly time.share the
contral’ Clearly ev.rvone can work 1 bath modes The two mades of
cperation complement edch other, bur do pot readiy substitute for one
arother

Within cach person the two polarities seem te exist simultaneoushy as
twee semind-pendent anforration-procesong  units with  diiferent
spresalties There v vome ev depce that the modes of physiological
arganization may be hifferent 1 tne two hemispheres Jocephine Semmes,
of the Nauvonal Insnitute of Mentsi Heatth, has found that damage to the
lett hema-phere resulte i quite lecalized disturbance of function, whereas
damage tothe nehinterferes less rocany with performan.ce Semmes and
her co workers ~iudied 124 war veterans whea had incurred brain injunes
Evidence seems 1o indicate that the left h(-mlsphc'rf‘ IS more anatumlrall_\
~pecualized for the diserete, foc mformation-processing underiving logae,
arnd that the nght hemisphere 1« more diffusely orgamzed, which s
advantageou~ for oremtation an < ace and for other situations which
require s.multdnesus procesang of mary mputs

It s the polanity and the integration of these two modes of cogmitive
stvle the complementary workings of the analhytic and the intustive, which
underhe cnvthizaton's highest achievements However, 1t has often heen

tced that some peoanns habitually prefer one mode over the other The
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exclusivels verbal, inz.eal screntist manifests @ dominance. and may often
forget and even dens another wide, he or <he may find it difficult to work 1n
the areas of the night hemisphere. 1n art. crafts. dance, sports. But thie
other mode. although les= logical and clear, 1s important for creativity.

Demands of ensironment. 1n partcular. ones work or ocrupal';‘nal
environment. bomb ards an individual with tasks which are, by thesr vers
nature. more easi, and eflectively coped with through logic and the
analytic left hemisphere <tyle of information processing rather than ones
second cognitive stvle. Thus it 1s a Darwinian mechanism which tends to
pu~h most pecple to give predominance to processing information in the
cognitive style of the left hemisphere. Others, who are in Snow's second
culture. function predominmately with their nght hemisphere when
processing anformation. Their cogritve style i« holistic. induttive and
non-verhst

TAILORING COMPUTER USE TO COGNITIVE STYLE

W hat are the questions raiced for the u<e of the computer in education
by the existence of two cogmitive styles and the apparent divergence
between individuals with differing predominate modes of information
processicg’ At least five categories of questions are apparent.

o Interaction between the varnous modes of CAl and individual

cagmtne style predominances

¢ Intreduction of predominately intmtive and holistic right hemisphere

facuity to the use of CAl which has been developed primarily by the
left nemmsphere culture

® Relation of teaching and learning computer programming to right as

well ac Jeft henisphere modes of information processing.

o Difficulties 1n mansging <taff n computer centers who may have

dfferent cognitive styles of thought

® Imphcations for perwonal growth and deveiopment as fully

functioming individuale

In the first category. questions should be addressed to the use of the
computer in education and to the different cognitive styles of learners. Of
three modes of CALL wuonal. dnll & pracuce, and simulation. clearly
simulation. provides greater opportunity to exercise both types of
cogmtive style Huwever, in a different form drill and practice CAI might
be u~eful 1in pght hemisphere education

Question< in the ~econd category seek to improve interaction between
designers of computer ards to education. and the faculty of the
departments of the uninveraty that are predommately nght hemisphere
oftented «uch a< art, <culpture. music, or dance Might faculty with
ditferent predominant cognitive styles not only be speaking a different

, language. but proce<sing the iyt language ditferenthy? Even if one had
©
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an appropriate CAl yaage for them. how does one communicate that ucage
across cogmtive <hvie difference~?

The third rategory moves the focus of questions frem the university 1n
general into the departments of computer science and the computer center
In traching programming, faculty may be developing right as weli a- left
hemisphere abiliies The author's research seems to indicate this. If this 1s
~o. why not recogmze and prosper from ? Programming is treated in most
colleges a~ an exclusively left hemisphere subject. This practice may be
more 4 conseqrience of our projections than of the character of the subject
matter

Turning to the management of computer centers or, one muct recognize
that some people are more right hemisphere types than others. Should one
manage them differently? Are current policies punishing them for not
fitting in when they should be recognized as rare resources?

Finally, eversone must consider the potential of developing both
cogmitve stylec. Are each of us giving m 1o the demands of our
accupational environment too ea<ily? Are we becoming half-pecple in the
ervice of effective operation withir sur profession? Should we give more
exercise to the nght hemisphere? People can function 10 both cognitive
~tvles and can make the two cogintive styles interact. We can and should
romsciously attempt this. Many have come to raise th: logical analytic on a
pedestal over the intuitive synthetic. but untortunately so. But 1t s possible
to reach ones fullesi potential as a student or a professional onls if one
breaks out of the present unimnode of information procesang and utilizes

toth formy of cognitive shvle.
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Chapter 12

INSTRUCTIONAL USES OF COMPUTERS
IN HIGHER EDUCATION:
A Suivey in Mascachusetts*

by Ada Barbara Demb

In the spring of 1974 in conjunction with the larger research project then
being conducted by Professors Rockart and Morton, John Reid and |
conducted a survey of computer use in colleges in Massachusetts. Prior 10
this study. the latest comprehensive data available was from two studies
conducted in 1969, and 1967 by G.A. Comstock. The 1974 survey was
designed to discover the level of current computer use, and the nature of
present instructional endeavors.

The survey looked at all colleges in Massachusetis which were four year
institutions and which offered a bachelor’s or higher degree. In al} but five
of the 78 such schools we talked personnally with instructors and computer
staff Three-quarters of those schools were using computers and more than
half used computers in instruction.

Although the distribution of institutions 1n Massachusetts differs from
the national profile suggested by the 1967 data since the state has
proportionately more doctorai research institutions, this does not generally
affect the usefulness of the data in putting together a picture of current
usage. When appropriate in ihe course of discussion, biases will be noted.
Several general questions were examined and trends were identified where
possible.

A detsiled description of this research project sppesrs in Computers and the Learning
Process in Higher Education, by John Rockart and Michael Scott Morton (Carnegie
commssion on Higher Educstion, MeGraw-Hill) May 1975, Ct - ter 7

119

: 1.5




126 INSTRUCTIONAL USES OF COMPUTERS IN HIGHER EDUCATION
| COMPUTER USE AND FUNDING PRIORITIES

W hat 1s the general level of computer use and how are schools setting
priorities with regard to expenditures for research, administration and
nstruction? Very few general institutions are not making some use of the
computer. Since 1969 the smaller general institutions offering a master’s
degree or less have caught up to the larger instituticns in terms of student
access to computing resources. In addition to the increase in the use of
smaller and cheaper minicomputers, the availabity of large-scale
computers to smaller groups of users through time-sharing networks and
other administrative arrangements has been effective 1in making this
widespread availabihity possible In 1967, the national study revealed that
oniy 39 percent of the institutions of higher education 1n the country were
making any use of the computer. In 1974 in Massachusetts the percentage
was 73. This data suggests also that further growth will probably not take
place by introducing computers into institutiens formerly having no
computer Instead. growth will come from new applications and new
equipment for institutions alreads familiar with the technology

The Overall row in Figure | shows a strnking decrease in the portion of
computer expenditures being allocated 1o insiruction. The column to the
far right show~ that stitutions at every degree level experienced a
decrease in the instructiona! portion of their computer expenditures. Two
possible sample thases were explored 1) the presence of large research
institutions in Massachusetts; and 2) the predominance of doctoral
institutions who may <pend smalier portions of budgets for instruction. In
the first instance, Figure 1 illustraiec that the portion of the budget
allocated for instructional computing has declined for institutions granting
degrees at ail levels. Regarding the <econd potential bias, the national
curves reported about the same percent of 1otal expenditures coming from
doctoral institutions as t* 1974 survey found in Massachusetis. The data
thu~ -uggest that thi« decline 1n research reflects the dramatic de ‘rease in
the avadabibty of foundation and federaiﬂundmg for research and
instruction, a« well a« the increased need for administrative effort which
occurred as financial control became increasingly more important during
the period 1967 to 1974 Clearls, much greater portions of total
nsttutional budgets at all degre~ levels are heing allocated to
administrative apphications 1in 1974,

1t shauld be noted alss that in 1966 a report of the National Academy of
Sciences (3) found that 20 percent of the total compuier expenditures in
colleges were being allocated to instruction at that ume, and the report
predicted that this portion worid decrease  Comstock’s survey of
Cabforma indicated that instiuction compriced 27 percent of institutional
budgets in 1968 69 The 1974 Maccachusetts percentage reflects a clear
dechne
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122 INSTRUCTIONAL USES OF C\OMPUYERS IN HIGHER EDUCATION

What does this decrease 1n nstruction ' expense mean for academic

use? Are there fewer resources available? Although the numbers may
appear deceptive, the answer is no The 1967 report of the President’s
Science Advisary Committee (4) recommended an average expenditure of
$60 pec.student for instructional uses of the computer. The 1974 data show
that or average the expenditure per student for instructional computer
uses in Massachusetts in 1974 was about $17, apparently far less than the
goal of $60. However, if one takes into account the increase in computer
power per dollar of hardware expenditure which has roughly doubled each
year and further adjust for inflation, today’s $17 provides much greater
computer power than the $60 per student level requested by PSAC could
have provided in 1967.

Itis also interesting to note, the aumbers of students who makk use of
the computer. The Massachusetts data suggest that the number of
students in courses using the computer nationally has increased four-fold
since 1967.*

COMPUTER USE FOR INSTRUCTION

In discussing the use of camputer instruction in higher education, it is
useful to distingwsh between two distinct types of apphcation. The first,
instruction “"about’” the computer, involves the part of the university
curriculum that deals with the various aspects of computer technology
itself. Compuier science courses and programming courses fall in this
category as do many other courses. The second applica: instruction
“‘with’” the computer, involves use of the computer as an ai. » instruction
1n courses in all disciphnes.

In Massachusetts courses about the computer represented 43 percent of
instructiongl expenditures, and courses with the computer represented 57
percent, a clear majority. Earlier studies, which presented only quahtative
statements 1n this area, reported that far more of the 1otal expenditures
were devoted to instruction about the computer than to instruction with the
romputer. However, 1974 data show the reverse to be true now. In fact, the
financial figures understate the shift to instruction with the computer. Of
all courses using the computer, about 70 percent are rlassified as
instruction with the computer.

The discrepancy between tie percentage of expenditure and the
percentage of courses with respert to courses about the computer
represents the nature of the programming involved. Courses of instruction
about the computer generally involve simple program debugging at a
contiz s, high rate over the course of a semester

*  Suc  xtrapolations are based on Massachusetts student population as 47, of national,
and institutional populaton as 3%
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INSTRUCTIONAL USES OF COMPUTERS IN H'\GHER EDUCATION 123

In the survey of the colleges in Massachusetts, each institution was asked
to provide a list of courses using the computer which was then categorized
into five areas- )

o tutorial, CAl, programmed 1nstruction, etc.

® dril and practice, using the cogputer to try out or to become more

skilled at concepts and technigges learned from another scurce

® problem-solving, using the computer as a calculator or data analyzer

® s:mulation and games, constructing models to gain insight about

real-world phenomenon, and/or using these models for competition
(These were separate categories in the original report.)

® nquiry/retrieval, accessing data bases. 4

As 1s shown in Figure 2, the primary use of the computer is in
problem-solving, followed by drill and practice and then simula-
tions/games. Only three casec of tuto.ial were found; two as remedial
instruction, and one which prepared students for a state licensing exam.
Also the survey noted only two instances of inquiry/retrieval from a total of
1200 courses. As can be seen from the graph, drill and practice,
problem-solving, games and simulations comprise 96 percent of all use of
the computer as an instructional aid in the Massachusetts colleges
surveved.

PRINCIPAL USERS

Figure 3 <hows relative use of computers as aids to nstruction by
academic field. L« ause the - h shows use as a percent of courses with
computer aid, computer science does not appear

rn_‘— %
. N

AN NEERINC RISINES, MATH Previii A, Qg PSYCHOUIN: Y EDIICATON  HIMANITIES
o IENGE SCIENUES -
Figure 3. Computer Use by Academic Field as Percent of
Total Courses with Computer Aid Instruction

Engineering 1s the major user, followed by busincss, mathematics and
the physical and social sciences. The ordering of disciplines has not
O _inged during the past several yeas alihough the magnitude of use in
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certam deseoplines, partieularly business, the social sciences, psvchology
and eduction has increased aigmificantiy,

The percent of students in the fields has shifted somewhat, however. As
Fable | llustrates, the greatest shift has occurred in engineering,
compulter ~science, business and mathematics The decrease in numbers of
engineening students reflects the absolute dechoe in engineering
enrollments during the past several years. In business the increase 1s due
both 1o increases in enrollment o this field and dramatic new
developments in computer applications

Table 1
Shifts in Distribution of Students and Student Costs

FIELD % Students Average Cost/Studnt
1967 1974 1967 1974
Engineering 35 17 52 113
Computer Science 22 9 81 195
Business 23 34 60 36
Mathematics 4 12 252 93
Physical Sciences 5 8 109 49
Social Sciences 3 9 69 43
Psychology 15 2 126 15
Education 2 1 91 26
Humanities 04 02 92 fele]

There ha alvo been a relative dechine i the number of courses offered in
computer science. However, even though computer <cience has relatively
fewer students. e proportion of the total nstructional budget has
remained co tant suggestng that the new applications being utilized in
susines s and social <eience cources tend to be less expensive in any given
tourse than do new applications in older computer-utihzing fields such as
math and computer science This hypathesis 1s confirmed by the data in
the third and fourth columns of Table 1 which shows the average
expenditure per student tor each academic field, 1973-74, compared with
the data from a natinal survev of 1966-67 conducted by the Southern
Regional Education Board Massachusetts 1974 data mdicate that cost per
studeitt m social seience and 10 psychology is less than half the cost n
engineenng, mathematics, and computer ~aence It also indicates a large
decrease 1 ost per student ir. mathematies relative to computer science
and engeneening The deerease in mathamaties expenditures may be due in

Q intorrorganization of computer setence as a separate department, but it
ERIC v
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may also reflect a phenomenon common to all disciphnes, increasing
student exposure to marginally inexpensive application.

Figure 4 identifies the principal users and types of application.
Examining the dispersion of computer applications across academic fields,
one finds that dnll and pracuce, and problem-solving both share a
universahts of sort; almost every field made use of both types of
apphcations. In the social sciences and psychology, drill and practice and
problem-solving appiications primarily ~epresent use in statstics courses
and econometrics.

Onll & Prablem Games, Inquiry/
Practice Solving Simulations Retrieval

//
"/ A'{//77771

SO 7/, //,////

PMYSICAL SCIENCES mrﬂcxzm;j.z_;/_.z /7

SOCIAL SUIENCES __.MZ_L/‘Z/ / / ViV oy aviys S

.

Tutoria’

PSYCHOLOGY .. Y777 [ 2 z: ;L——ﬁ—m —

Figure 4. Type of Computer Use by Academic Field

[t 1 a%s0 nteresting to note the apparent universality of games and
smulations These applications ranged from the very sophisticated
busness, legal and environmental games/aumulations to very practical
applications. Ore school where an electron aceelerator was not accessible,
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Growth in the vse of the computer in instruction has been characterized
by high actinity I vels outside of computer science and engineering, with
relative declines in use being evident in these latter disciplines. Most
students ivolved 1n nstruction with the computer use it to reinforce
concepts, to practice skills (drill and practice), and as an aid n
problem-solv:ng. These applications a.e evident in almost all disciplines
using the computer

CONCLUS.ON

The institutions surveyrd 1n Massa-* .set's in 1974 represent a small,
non-random sample of American colle_es and universities. Extrapolating
from this scample to a description of all tour-vear institutions in the United
States 15 a considerable jump and tempers the absolute accuracy of the
data. Howey »r, with this 1n mind four major trends are evident:

High Growth LUse of the computer 1t higher education has grown
raptdly over the past seven years, with administrative uses of the computer
growing fastest of all Natwonally a conservative estimate of this seven-year
growth 1s an annual rate of about 16 percent In instruction, the number of
stedents whoe are } -ing- exposed to the computer through courses has
grown dunng the same period at a rate more than 20 percent per year.
Allowng for inflaton, but adjusting for the increase in computer power
per dollar, 1t 15 clear that sigmificantly :nere computer power 1s being
devoted to instruction both with and alout the computer 10 1974 than in
1967

More Teaching Wuth the Computer The percentage of computer-using
courses teaching with the computer 1 estimated to be about 70 to 75
percent of the total number of courses using computers. There 1s an
evident swing from the use ot computer primanly as a tool 10 teach about
the computer to teaching with at,

Greater Dispersion of Courses across Academic Fields. In particular,
phyaical ceiences, social sciences. business, and mathematics have
increased their share of the use of cempuiers for instruction

bulk of Appliceton  Drdl and  Practice,  Problem-Soluing.
Games Simulatinns Each of these app'ications was found 1n most of the
departments reporting use of the computer By contrast, there were very
tew instances of tutoria! or inquiry /‘ret-.eval uses
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Chapter 13

THE FEAR IS GONE:

A Study of the Adoption of
Computer-Based Curricula in
North Carolina’s Institute for
Undergraduate Curricular Reform

by Joseph R. Denk

INTRODUCTION

The 1973 Institute for Undergraduate Curricular Reform (1973 IUCR)
in North Carolina was dedicated entirely to computer-based instruction.
Sponsored by the University of North Carolina and designed by seven
faculty teams made up of experts from everal institutions, the 1973 [UCR
became a formal study of the adoption of computer-based curricula. Open
10 all faculty from all senior institutions in North Carolina, eight summer
workshop programs involved a test population of 136 tzaching faculty in
biology, business, chemistry, economics, music composition, political
science, psychology, and sociology. A minth workshop for travung
admimistrators in decision-making for instructional facihties brougit the
personnel involved to a total of 245 from 42 of the 45 senior institutions in
North Carolina.

The 1973 IUCR inhenited four years of a State-wide curriculum
development project run by the networ, 1in North Carolina, NCECS. A
further enhancement was the first year of CONDUIT as implemented in
NCECS This formal tesi of transportability added a new level of materials
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and approaches. This history included over 40 2-day workshops for
exposing curnicuium materials. What the 1.73 IUCR added to this
expenence were quantitative techniques, the lack of which was considered
to be a major cause for non-adoption and curriculum change in the past. A
necessary condition for training in these techniques was added: an
increase 1n workshop time 10 two to three weeks

Adoption of matenials and approaches for -he classroom by the test
pupulation increased from 46 to 70 percent a< a result of the 1973 IUCR.
There were no sign:ficant correlations between the adoption and the
environment in times of institutional size, age of adopter, status of
adopter, Sate support, or facilities (among other variables). Indications
are that the materials and approaches were compelling enough to make
them attractive to a wide variety of faculty. These results support the
hypothesis that availabie computer-based curricular approaches are
acceptable and within the grasp of most freulty, regardless of age or
environment, given minimum substantive, pedagogical, and practical
training

DESIGN OF THE INSTITUTE

The 1973 IUCR gave North Carolina an opportunity to involve faculty
from all of the State’s senior institutions in specific training for
“Quantitative and Computing Techniques in the Undergraduate
Curriculum ™" This second year of a three year program which has been
aimed at overall curricular reform allowed the support of 245 participants
and leaders in mine programs aimed at computer-based curricular
reform * More specifically, the institute provided an opportunity for a
formal study of computer-bascd (CB} curricula, its materials and
approaches. Enough of the complex problems hehind initiating CB reform
had been attacked in previous efforts in N C. to guarantee at least a
knowledge of the major factors involved.

Of the 45 senior institutions 1in N.C. higher education, over half of these
institutions had been involved in a r.2twork sharing a computer.** This
network, the North Carolina Education Computing Service (NCECS), had
been in existence wince '967 and had been ar NSF--upported curriculum
development project sinc. 1969. Over 40 two-day workshops involving

The Second Year of The In<tiute for Undergraduste Curricuiar Refors:, . North Carolina
was funded by the National Fndowment for Humanmities, the National Science Foundalion,
thr smith Revnoid< Foundaton the Smith Richardson Foundation, and the University of
North Carohina

** The IBM 370 Madel 165 of the Triangle Universities Computation Center A nelwork (the
Narth Caroling Fducational Computing Service) of 60 institutions fincluding 21 sensor
mstiGtions) b s this center along with the three owning Univeraties — Duke, North

o Carchina at Chapel Hill. and North Carolina State
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2300 faculty participants had exposed a leader population. The basis for
these material-exposition workshops had been some 3000 curricular pack-
ages gathered by NCECS.(16) Further, NCECS had already benefitted
from the first year of CONDUIT and 1ts work toward transportability. (6)
With this backgrourd touching every senior institution in the State,
regardless of network involvement, a basis for a formal study seemed
feasible.

The 1973 IUCR provided the resources to formally study CB materiale
and approaches. In additon, with a longer training ume (two weeks as
compared to two days) it wae possible io add training in quantitative
techniques 1o the exposition of matenals. The participants in the earlier
2-day network workshops indicated that the absence of these techniques
prevented adoption of CB techniques. Since these techniques necessarily
come from discipline-based experts, the 1973 IUCR could be viewed as
tesung the hypothesis that the addition of these techniques in longer
workshops could enhance adoption.

In order to test this hypothesis, facully teams were used 1o entirely
design and run the programs of the 1973 IUCR. These teams were selected
from both network and non-network experts in hopes of preserving
unbiased critical design conditions. No personnel directly involved with
computer center operations were placed on any team.

General constraints in the study :ncluded the selection of the discipline
topies and the target population Eight discipline areas were
predetermined from the interests of the funding agencies and under a
concerted attempt to eliminate those disciphnes which already had
sigmificant development (e.g phywics and engineering). The faculty
population was chosen with a first prionty given to maximizing the
number of istitutions involved

In addition the selection of faculty participants was constructed so that
the participation of faculty would be approved by the institution.
Invitations were sent first 10 college presidents, then to departmental
chairmen, and finally to individuals. All applications requested the
signature of a chairman aleng with that of the apphcant.

Two factors considered to inhibit the growth of CB instruction were
considerations hehind this scheme of obtaining participants. First, lack of
institutional approval of faculty activity could provoke at least financisl
barrers. Second, lack of insututional awareness of computer resources
could leave faculty with no way to implement techniques. A ninth
workshop for admimstrators was run in the Insutute as another partial
solution to the second problem

Seven faculty committees with a total of 42 members designed the nine
~ummer programs. Committees were selected 1n an attempt to represent
both the public and private sectors, the entire spectrum of institutional
wze, and both the network and non-network environments. These
nmittees were assigned the selection of materials, the design of the

3
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workshops, the selection of the teaching teams. and the establishment of
any prerequisites for participation. In addition. the teams gave final
approval on apphcants.

THE INSTITUTE AND THE PARTICIPANTS

A ~ummary of the programs involved in the 1973 IUCR 1s given in Table
).

Table 1
Summary of the Summer Programs of the 1973 |UCR

Number of

Length Participants  Number of

Program {weeks) and Leaders  Institutions
BIOLOGY 2 33 20
BUSINESS 2 22 1
CHEMISTRY 2 35 "
ECONOMICS 2 22 15
MUSIC COMPOSITION 2 14 9
POLITICAL SCIENCE 3 29 16
PSYCHOLOGY 1 14 11
SOCIOLOGY 3 37 va!
ADMINISTRATUR'S (3 days) 75 28

Each of the disciplne programs had as general objectives:
communication of the substance of the mater:als selected; training in the
use of these matenals; training in the quantitative (and comnputing)
techniques necessary for support of these matenals: and the providing aid
in the design of individuaiized pedagogy for implementation. Each
program emphasized general objectives

Biology (Environmental Sciences). Designed for beginners, this
program concentrated on the exposure of over 50 small modules for topical
treatment in several possible courses The topical treatments were
supported by tramng sescions in programming, statistics, and curve
fitting

Chemustry. Under the assumption of a hmited background 1n computer
usage by the participants, concentration was placed on larger and more
complex modules than in the biology program. Quantitative rechniques
included numerical methods, statistics, curve fitting, and remedial
programming. Chemistry and biology were run at the same time 1n

@ rallel sessions with some common treatment

ERIC 2
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«

Business. The large course segments required to treat the games and
modules available for business resulted 1n a concentration on game
management and understanding. Quantitative method< included
statistics, regression, linear programming. and computzr programming.

Economics. Heavy emphasis was placed on modeiling theory along with
pedagogical implementation. Statistics and empirical approaches were
added to the treatment of several models.

Music Composition. This boiled down to the training in the usage of one
large composition package — MUSIC 360.

Political Science. Run in parallel with the sqriology program. this
session concentrated on survey analysis and simulation with a heavy dose
of statistics Quantitative techniques 1n common with sociology sessions
involved the practical skills of getung data on the computer and
subsequent analysis. The group split between statisticc and simulation
theory. .

Sociwlogy Practical skills and pedagogy were the principle thrusts.
Getting one’s own data on the computer and usable with independence was
a primary goal.

Psychologv. This program was designed to train faculty in the use of
EXPERSIM, a generalized experimental design package.

In general, the nature of the programs 1s best seen py the materials
involved (see following section). The political science, sociclogy, and
business program« could be characterized as having been closer to the goai
of producing pedagngical design results in the participants than were the
other programs. Biology, chemistry, and economics had more expository
approaches than creative design sessions. Music composition and
Psvchology aimed at direct adoption

A total of 245 personnel were involved, 226 being parucipants and
leaders These represented 42 of the 45 semior institutions in N.C. Leaders
were almnst as numerous as participants since the instruction was modular
and under the coordination of only one principal leader for each workshop
Subtracting the 75 participants and leaders who were agmimstrators and
34 addwional personnel who were not teaching in 1973.74 in N C.
institutinns, the resuiting sample size of the classroom test population
reduces to 136 from 37 institutions. .

Of this test population of 136, over 2/3 never used the computer in the
classroom before the 1973 JUCR Over 1/2 had never written computer
programs; 78 8 percent had Ph D ’s and 53 percent weie associate
professor or above The average participant/leader was 38 years old and
got has degree 12 vears before. Participation was not dominated by larger
schools. the average number of individuals in the 1973 IUCR from each
instutution being unrelated to the enrollment at the institution.

It can be said that the 1975 IUCR got the older facults — the ones they
sav are almost untrainable

A e
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A rather large interim report of the 1973 IUCR was published 1n
1974 (5)

THE COMPUTER-BASED CURRICULUM MATERIALS AND
APPROACHES USED IN THE 1973 JUCR

The materials selected represented what the committees considered to
be representative of the state of the art Since each of the commiitees had
representation from inside and outside the netw irk, the material selection
was not himited to network holdings. This frer tom also extended to the
quantitative techniques selected.

The computer used in each of the programs ot *he 1973 IUCR was the
TUCC IBM 370 165. From thi; hmitation. it would seem that several
approaches couid have Leen passed up Several modules from other
enviror ments were made available for the workshops but these were always
small modules which involved trivial transportability problems

Five categories of computer usage can be conveniently used to describe
the CB approaches - .ived in all of the eight discipline-oriented programs
of the 1973 JUCR. W hile this approach 1s always too simplistic, it does
effer the only pciabilities for companison of different disciphines, the
reason for its adoption. The categorles are.

® MODULES oriented to Course Topuws From <ingle to multiple topics

without integration

® INTEGRATED COURSES. One or more cousses for a discipline.

® SYSTEMS SUBSETS One or more implementations of complex

approaches as a subset of a super «ystem

® [NFORMATION RETRIEVAL. One or more large data bases

oriented to some retrieval system

o SIMULATIONS From simple to complex madels.

An example of a MODULE would be a program (and accompanying
courseware) that allow< data reduction for an expeniment in chemical
equiibria Much of the earlier CB curriculum products were of this nature.
Some compendia of these modules have reached commercial succes: and
this level represents the top of the hine for this category.

INTEGRATED COURSES are a ramty but as such allow
inter-disciphinary comparions SYSTEMS SUBSETS are modules which
have foundations in such systems as super statistical packages (SPSS etc.)
or modelling svstems ( Econometric Software Package). INFORMATION
RETRIEVAL needs no example«.

The SIMULATIONS area 1» separated from MODULES because each
stmulation, no matter how small, 1s multi-topical. This complication
requires substantially different approaches Simulations can be run in a
one hour period or over a vear.

A brief hist of the major matenials invnlved 1n each workshop will connect

y''=se categories with reality.

\‘ ‘ »
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Table 2
Major Materials Used in Each Workshop

Materials

1owa'®

NCECS Materials
CLUSTER
SYMAP

CLEANAIR
SAS

BIOLOGICAL
ABSTRACTS

JOHNSON 2
NCECS Library
1518”7

NiH-MASS

CHEMICAL ABSTRACTS

CLEANAIR
WHYBARK!

HARRI5?

TEXGH
LERNER!?

MLR, MPS

FORECASTING,
TRANSPORATION

Business Games

Fsp!?

Empinical Macro-
economics n

MACWHARTON? 3ng
Other Macro Models

STAT 100

Music 360'®

PSYCHOLOGY EXPERSIM'®

ERIC

Aruitoxt provided by Eic:

30

Brief Description

Compendium of 50 MODULES anu
SIMULATIONS for introductory
biology

12 MODULES and SIMULATIONS

MODULES for Cluster Analysis

SYSTEM SUBSETS of General Pur-
pose Mappeng Package, SYMAP.

Aur Poliution Strategy Simulation

Statistical Analysis System

INFORMATION RETRIEVAL

Compendium of 24 MODULES on
Chermustry Topecs

Over 200 MODULES AND SIMU-
LATIONS for chemistry

Infrared (DOW-ASTM)

File - (SUPERSYSTEM SUBSET)

Mass Spectrometry - Files of the Na-
tienaj Institute of Hesith

Information Retneval

Air Puliution Strategy Simulations >

Operations  Msnagement-Compendi-
um of MODULES and SIMULA-
TIONS.

Operations Management-Compendi-
um of MODULES and SIMULA-
TIONS.

“The Executive Game” - a business
game,

Finance MODULES and SIMULA-
TIONS

SUBSETS of Multiple Linesr Regres-
sion and Mesthematical Program-
ming System

Locst MODULES

See Business Above
Econometric Software Package

Data Anaiysis with SPSS
Macroeconomic SIMULATIONS.

Statistics Package
Composition Package

SUPER-SYSTEM snd MODULAR
SUBSETS on Experimental Design
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Table 2 {Cont.)
politicat  cLuc® Community Land Use Game, » SIM-
SCIENCE ULATION
PRINCE * SIMULATION Packages in
INS 3 International Relations
Data Analysis See Sociology below.
socioLoGy  spss'® Statstical Package of the Social Sci-
ences
1OWA KITS Nine SPSS ““kits’” for survey analysis
with SPSS
SIMULATIONS Four small simulations on small
groups and demography
Data Bases Several data bases as units of study

Table 3 attempts to draw a comparison on the CB materials iiivolved
across the eight disciphne programs. The disciphnes are ranked low,
medium, and high on all categories as an approximation.

Table 3

Categorical Comparison on the Eight IUCR
Programs on Computer-Based Materials

Category
Int Super

PROGRAM Modutes Courses System IR SIMS
BIOLOGY Medium Low Low Low
CHEMISTRY Medium Low Low Medium Medium
BUSINESS Low Medium® Higr Low Hgh
ECONOMICS Medium Low High Med:um High
MUSIC
PSYCHOLOGY High Mer.um
POLITICAL SCIENCE High Higns Low
SOCIOLOGY Medium High High Low

EVALUATION AND RESULTS

Each of the eight discipline programs was followed-up by a two-day
meeting during the 1973-74 academic year. Further, a final survey on
adoption of CB instruction was made in the Spriné of 1974. The data
analyses in this section represent these follow-up and final survey activities
and their data linked to the earlier data taken before and after the
workshop programs themselves.*

* The Human Resources Research Organization (HumRRO) evalusted the summer

programs both as to pre- and post-workshop attitudes and as to the materials These data
l: l{l{c and analyses are contained 1n the interim report on the 1973 JUCR.(3)




E

THE FEARIS GONE 137

Of the total of 136 participants and leaders eligible (teaching in N.C.
higher education during 1974) to be included in this final analysis 119
(878 percent) answered the complex final survey. The 17
non-respondents proved to be split one third-two thirds in experienced vs
inexperienced users of the computer. On this basis, their elimination to a
final sample size of 119 did not seem to bias the sample unduly.

The analysis ot the resulting data is based on measures of adoption of
the variety of materials. and/or techniques involved. Of the 119 total, 76
(70.4 percent) said they used the computer in at least one course during

1973-74. This large adoption percentage (compared to the estimated 15
percent resulting from the two-day network workshops) must be seen ir.
terms of the categories of adoption that were used for the measure-

® adopting materials

® modifying materials to specific needs

® adopting approaches

o designing computer-based courses

® creating new matenals
These categories show that the 70.4 percent adoption cannot be seen as
outright adoption of materials. Adoption merely means that the computer
was involved in some way 1n the classroom.

Table 4 shows how this adoption looked for each of the eight disciphne
workshops. Table 5 summarizes the frequencies of the categorical activities
for the population as a whole With the mix of categories making up what
is proposed as an adoption percentage, it is eusy to either inflate or
underestimats involvement.

Table 4

Adoption of CB Approaches in Ciassroom
for the Vanous Disciplines
{13 Missing Observations)

No Adoptingin 1 Percentage

WORKSHOP
or more classes Adcption
BIOLOGY 9/12 75
CHEMISTRY 9/17 53
BUSINESS 12/15 80
ECONOMICS 8/10 80
MmuUSIC 4/6 67
PSYCHOLOGY 7/9 78
POLITICAL SCIENCE 19/17 59
SOCIOLOGY 15/20 75
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Table 5
Usage by Categories for the 1873 IUCR

CATEGORY Mrlfn‘;; ] Percentage
ADOPTING MATCRIALS 54 45.4
MODIFYING MATERIALS 21 17§
ADOPTING PPROACHES 37 311
DESIGNING COURSES 30 26.2
CREATING NEW MATERIALS 37 31.1

Ensironment did not seem to play a role in adoption. Adoption was
unrelatra t oasntutional wze as determinad by student enroliment
tgamma=0087) There wa~ aiso hittle difference between the adoption in
State <upported and private inshitutions despite the dominance in facilities
m State-supported anstipfons (gamma=0 18 showing a negligible
cwrelation with St pported institutions) . Even more surprising is the
absence of any diffprerce in those adopting for large classes (25 or more)
i State ver-us pridate mstitutions { zamma =0 07). Adoption as well as
adoptiop for large classes were independent of institurional enroliment
tgamma for both= 088, Small and large institutions {both public and
private) were equally interested o adoption no matter how poor the
facint, ~

It has been an b adage that computer activity belongs to the young.
Age made some difference 9n adoption {gamma=-0.35) but no! much.
Sex coald not be fooked at as a factor- Only 18 women were in the sample.
Fa u'ty ranking plaved nttl- smportance in adoption (gamme =-0.13)
whe h <hows that charmen and full professors are also involved Years at
the in=titution al-c made no difference 1n adoption rates These curnicular
appreashes do ot seein to be the property of vouth.

The re-ponddenis mduwated that local facihties prevented adoption (32
reepondents) More tramnimg was called for by 45 respondents in order to
arhrve adoption Onhy $were unminterested 1n adoptien Phese are strong
e aniens of the quabits of the materials and approactes

The most important test of the matenals and approaches would be a
weasure af increase of usage over that betoye the 1973 IUCR Gf the 119
faculie, 30 1 W perceat) used the compu. == in the classroom at least once
barare the Tosntute As g recult of the institute, 76 <aid they were using the
computer in the classroom - anoincrease of 38 percent. The old users are
holding on u~ an be seen by the co-relation between experience in
insirucional usage sersus adopting (gamma = 0.633) One explanation of
the fact that this refation 1w not even stronger 1s the ¥ :rprising absence of a
~trong relstion between exper - nee i instructional usage and adoption for

ERIC LY
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larger classes — gamma ot 0 i1 Exoenence did not seem to be the major
factor s gong for the large charge in the carrioula

Data trem IUCR 1973 indweate that fear of the computer in the
curnicufum s gone Given @ somewhat mere antense tramming by
experienced usors, ueers of vanous ages aad cxperience are attacking large
classes with computer-related approaches Even the vanation i facihnes
did not seem to seniousdy hamper these results The encouraging respouse
~even mote belpful when 1t s ween that the old users are not quitting and
the new wites ire Jumping nght

It s tempting 1o sugge-t that the matenals and approaches uzed are of
toshoenone’ qualiny 1o be compelhng in themselhves CONDUIT, the
network, wad formal curniculum development make this temptation larger.
Hath- roalbthat can be ~ard s that th e role of the computer 1 dearable and
that ~oms gunanar ros of traming was ased to actoeve g high rate of
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Chapter 14

THE COMPUTER AS AN AID
IN MEDICAL EDUCATION

by Ruann E. Pengov

INTRODUCTION

Tkt Dhio Siate Umversity College of Medirine has evolved as a leader tn
the field of cmputer apphicaiions in medscal »ducation As noted by Kamp
and Brigham, (4) over #4% of the available Computer Asqsied
Instruction (CAl) courseware in medaicine and health related areas resides
at The Ohio State Unnversity Since the publication of that arucle. the
Univerarty of qilinoie ""CASE” materials ha. been added to the existing
(Al data hase in the College. bringing the total to over 50%,

The C Al systesn at The Ghio State Univeraty College of Medicine did
not just happen 1t hus grown trom a one-terminal. one-course cyatem 1
1967 to the operaticnai system of today, which

® provides 22 Foare ner day of continuous serviee for students and

health prof  onal- :a Celumbuc in Oluo, and thioughout the
[ mited States

® mantains a catalog of nearly 200 CAL: jiera ive nrats

® log. over 1,009 usuge hours month

@ supports developme 1 of o w CAl roure mateniale at the tate of two

to four stucent intessctive hours per ponth

Thic chapter describes the uperational aspecis of computert 7ation n
medical edveanon at The Ohio State Univeraity College of Medicine, other
solumes dise e research findings and the impact of the usage deseribed
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therein Throughouot this divoussion ermphasis 15 placed on the use of the
computer. rather than on the computer tself Comments focus on:

® arena~ of apphication of CAL (induding a discussion of audiences

of users)

e (onhgurations for aceess to CAl

o ~upport environment for CAL usage and development

Mot certainty the aboue categonies are not mutually exclusive nor are
thes intended 10 address the entire CAL area, they do simply bring some
argarazation 1o the varnous subsystems andsor components of the
speraticnal CATSvaem at The Ohio State University College of Medieine

ARENAS OF APPLICATION OF CAl

At the out~et it 1~ 1mperative to state the philosephy of the College in the
development ot CAI materials The emphia-is in CAr courseware has been
placed ona) the quality ot content, b) the appheability and usefulness of
materiale 1n the medical curnicula, and ) the <oundness of educational
~trategy The approach has beea to develop an edurational resource rather
than to emphasize a technoiogy CAlis an additional tool for utilization by
th. medial educator The medium cannot serve ali needs, but it can,
mpquehv, ~erve wome needs

Four mayor arena~ ot appheation of CAl are 1) undergraduate medical
duwation. 23 continuing mieducal education, 3) patient education, and 4)
ion-me dical support staft education

Primary Medical Education

The  cortinmum ~hown oo Figure 1 orgamizes apphications an
undergraduate medical education according to anereasing soplistication
ite the edinationdd Srategy, increasing computer system and  CAl
langaage ~ophistication, and progression trom a single course concept
tens rally anandividual - ffort) to the curnculum where enordinated effert

by several tacntn fraw sarving deaaphine areas s required

< >
ganat. oralca  hist. 1 veins case ISP

ACADEMIC CURRICULAR
COURSE

Figure 1. Primary Medical Education — A Continuum of Application

Q
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Smee 1964, The Ohio State Unnveraty College of Medicine has been
continunusly reevaluaung and revising s raedieal education curricula,
Inttial experience with independent ~tuds was acquired through the use of
4 two track curnculum an anatomy and independent study groups in
bio-chemustry (2) CAl was first utihizad 10 1967, when CAI courses in
andatomy and biochemistry were written to complement the independent
studv etforts m the elassrooms These courses wer - used by students as
self-evaluation exercises and consisted of essenually muluple chaee
quesitons with feedback arranged i a hinear <equence (note “"ganat’ in
Figure 1) Under the direction of an oral surgeon, the first case study
approach wasused in a course o orat cancer recogmition (note “oralca’
in Figure 1) Number codes were used tn interrogate the imulated patient
ard to subsequentls enter a diagnoas Student controlled Jhide projectors
were used to present color viuals

Other faculty became nterested and, :n histology, a simulated
laboratory experience at the CALterminal replaced the actual laboratory n
organ adentstwation Considerable time was <aved with similar ~tudent
comprehension (pote st i Figure 1) (8) Appendix C<hows a scample
student dialogue from the histology course

Ininal efforts i the School of Nurang were CAl courses 1n baaie
mathematies  review. orthepedie traction and  arrhythmaa strip
wierpretation Facalty concerned with the curricula of medical dieteties.
medieal records administration, occupational therapy, phyacal therapy,
radwlogie technology and respiratory technology 1n the School of Allied
Medical Profesaions also began to develop CAY courses, some of which are
required for <tudent use while others are suggested for review  and
~lt-evatnation

It one progres<~ io the middie of the continuum of application, the
necosity or cooperation and mterdisaplinary effort increases A cource on
“oare and beeding of the veins” was developed with muluple tracks
thranchesd for the Qudent nurss, uurse, rescae squadsian, student
physinan and phyvaioan fnate “veins Frigure 1)

A CADL courseware | aelopment grew more comples sigmificant
vldans 1o the CAL language wen requirsd A course on serum
elvcttahtes and aod base balance required te addition of capabihities for
catcalation and varable manipulation 10 the COURSEW RITER €Al
danguage  Thewe enhanoemaonis proved essential i ymplementing a tood
e outrient data base (e “0ndS in Frgare 1) 1o asart dietihans and
student dientians n meona planning Bulding apon foods | the Division
of Dretetics i the Setool af Athied Medical Profesaons hegan developing
smudate d pat ot atudent gaenu plannmg v nanters i13)  Thewe
sinlateons

e rtih wvtms divpn capababie s by requining free langnage

draloge
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e require cooperative effort between the academic division of dietetics
and the hospital dieteties divicion
e =nlize g vanety of eduration techiniques within the same course
~uch a~ entry tesung, drdl and  practice, simutation, self-
eyvaluation
Mamntenance, revison, and upgrading of the free-language ,atient
simuiatons n the CASE <waem currently involves not only new
programaung techmques but alco cooperation between faculty and
support ~statts at The Ohw State University and at the Univeraty of the
Pacitic
Near the far end of the continuum of application 1s the Independent
Study Frograre (1SP) within the College of Medicine Formerly known a-
the pdat medical sehool, the ISP was iminally a research project to
mvestigate the etfectiveness and efficiency of unhzing independent study
for the nsical basic saienees portion of medical student education. The
charge whoh contronted the faculty was to design, implement and
ovibuste a precelerhemp s urnculum that would incorporate as s
toundtien certain educational prineipies and tenants of independent
~tudy The ISP was formed a< a result of 4 grant from the Unned States
Pabhic Health Service, Divsion of Phyaician Manpower. (11) The grant
provided for one vear of program -il‘wlnpm(-nl and two years ()f“peratmn
vl evaluatien Several entermg elasses were ac follows
o 1970 3 audents
HOTE, 39 ~tudents
19720601 stadents
HITA, 6 <tudent.
16974, 64 crudents

Stner 19720 the ISP has been finanaatly supported by the College of

Medicine as an alterpative 1o the fecture discussion carnieulem

A recent publivateon by ]V Griesen (3) ofters o good overview of the
m Yeperdent stady program and reports some of the mbal research
tindings An additional publication (14 offers a review of the phitosophy
vod bstary of the currnculnm, an outhne of the curnculum (including
shgotives) and a discus-ion of the recearch findings Basically, the student
mene s at hisor her own rate ctudving modules and cubmodules (logical
st of intormation organmized by body svatems with given objectives) and
tahing CAT <elfeval n exercises to help aseess knowledge arquired
before moving on 1o ae next submodule Itas imparetant to note that
Compnier Asacted Instruction i not used o~ 1 100l for ininal presentation
ot moterale The student stedw< ndependently the recources outhined by
the focuity and goes o the CAL terimnal for tutonal ~elf-evaluation (TES)
cxercises which are desgned to provide one with an individu - gauge of
sceess iy meeting the othectives of the madules Figur. i a biock
diagrang of the v, pendent study carneibum and Figure 315 a flow chan
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depicung student flow through each submodule. Appendix D gives a
sample student flow through TES item.

Reference to the continuum indicates that the definition of the
independent study curriculum and th> subsequent wrniting of tutorial
self-evaluation exercises requires consigerable interdisciphinary effort by
the fzn'uh) representing the basic clinical sciences.

Continuing Medical Education

Given the initial success 1n the College’s CAl applications, medical
educators at the College of Medicine received funds (15) to establish a
pilot network 10 aseess the feasibility of applying computer technology to
the continuing education needs of Ohio’> physicians. During the initial
phase in 1968, fully subsidized CAI terminals were pleced in four
community hospitals chosen to represent various geographical areas of the
state. Success was not :immediate for several reasons:

® the limited scope of the library of available CAI programs (less

than twelve interactive sessions)

® the absence of maintaining stable on-line terminal connections to

remote areas of Qhio

® the limitation of the audience to only physicians

By 1969, project goals were expanded to include other health profession
audiences and the network was expanded to ten hospitals within the state.
From 1969 onward, subsidy to the hospitals dechined until each was paying
fully for terminal linkage to The Ohio” State University. In 1974, over
twenty anstitutions pay for CAl services through a Computer Assisted
Instruction Regional Education Network (CAIREN) which provides
continuing education to all types of health personnel. A field coordinator
meets  regularly with hospital continuming education committees,
administrators and staff to assist in planning the usage and development
of CAI courses for each institution.

Throughout its history, the continuing education effort has maintamed
the premise that “"the quality of patient care and health care services is
contingent on the knowledge and skills of the healtk professions;
therefore. *the maintenance of the current knowledge and skills 1s of vital
importance to the health practitioner.”’(7) CAIREN offers the availability
of CAL to hospital personnel on all shifts, every day of tne week for both
nservice tramng and onentation programs CAl continuing education
courses are aceredited for usage i Ohio by wx profesaicnal socteties:

® lhe American Medical Association

® The Amencan Osteapathic Association

® The (Ohio Osteopathie Association

® The State of Ohio Board of Pharmacy

® The Ohio Council for Medical T('(‘hr‘.()lngx

N
Q  » The Amencan Dietetics Association Lol

RIC
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Many courses developed for the continuing education environment have
proven quie useful for undergraduate training in nuraing and alhed
health professions; the reverse has also been true

Patient Education

As a direct result of the continuing education efforts, courses were
developed in specific areas of patient educatiun. Courses tn patient care of
diabetes, nstruction to mothers regarding care and feeding -.{ newborns
and information for the parents of the juvenile with diabete< are examples
of CAI applications available in the patient education arena

Non-Medical Support Stafi Education

Also as a result of interface with the continuing education hospitals,
courses were developed for non-medical support staft, hke secretaries. A
new course on the medical record was developed for one hospital and 2
course 1n medical terminology developed for OSU College of Medicine
«tudents has also been used by secretanes and medical tvpists an the
hospnale

AUDIENCES

To summanze from a different perspective. College of Medicine CAl
appheations ran be useful to many audiences Tahle 1 hets the number of
CAT courses relevant tn specified audiences

A detailed indexing of all Coliege of Medirine CAl matenals along with
course descriptions 1« availlable in the User’s Guide to Computer Assisted
Instruction at The OQhia State University College of Medicine (10)

CONFIGURATIONS FOR USAGE

Looking at The Ohio State Univeraity College of Medicine CAI System
from another perspective. one can view the configurations for user acress
1» the matersals deseribed above Basicaliv two configurations for access
are used:
® an on line configuratien in which the user hnks directly to the
CAl data base at The Ohio State Univeraity College of Medirine

® an off ine configuration i which the ucer indtails a porton or
portions of The Ohio Srate Univeraity College of Medicine CAI System
on his own computer

In efforts to facihiate sharing, the college has released matenals in both
configurations

4 e
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Table 1
CALl Courses Indexed by Audience

Audience Number of Courses
Chinical Laboratory 12
Dietitians 16
Dental Personnel 5
Emergency Medical Technicians 10
Environmental Services 8
Management 6
Medical Records 8
Medical Students 52
Nursing 46
Occupational Therapy 15
Optometry 5
Patients and Famlies 8
Pharmacy 6
Physical Therapy 15
Resp.ratory 13
Radiology 14
Secretarial 16

On-Line Configuration

The on-line configuration has three subsystems- a local network {within
the city of Columbus) ; a state-wide Ohio network; and a national network.

In the local configuration, 20 terminal sites exist within the city of
Columbus for accessing CAI courses. The largest number of these are in
the Health Sciences Library on The Qhio State University campus. To use
a CAl course, the student comes to the monitor’s room, checks out a key
and associated visuals (if needed for use in the CAl session), and rroceeds
to the terminal rcom where a high speed printer terminal and slide
projector are available. Other CAl terminals are located in support staif
offices and at local continuing education institutions.

The State of Ohio configuration consists of some 20 institutions
throughout Ohio linked directly via telephone 1o Columbus and The Ohio
State University College of Medicine site.

In 1972, under a grant from the Lister Hill National Center for
Biomedical Communications of the National Library of Medicine,(12) the
College linked 1ts data base to a network for CAl access in the United
States. The purpose o the xperimental network 1s to test the
inter-institutional shiring 5f CAI materials housed at The Ohio State

&' versity College of Medicine and at Massachusetts General Hospital 1n

ERIC 148
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s
hY

: Boston £3) The hacdware network 15 maintamed by the TYMSHARE
1 Cornoranon  of  Cuperting, Calitormia, and 15 o combination of
| mumcomputers w.th gh speed hines linking cines i the United States and
Eurnpc- (hy
User~ on the navonal network vary from small hospitals to major
mcdi al centers, and the type and extent of usage vanes as much as does
the tvpe and <ize of institution By far, the largest number of users are
presently reviewing avatlable materials with no commitment of long-range
usage Several institutions, however, have made long-range commitinents
for utihieation The University of Washington in Seattle has accedsed The
Ohio State Univeraty Independent Study Program and altered at to meet
bocal <peatrcations This institution 1~ currently operating ite own ISP,
and. by network connection, 15 using CAL at The Ohio Srate Univeraty
The University of Pittshburgh m association with Pittshurgh Eve and Ear
Hoepital v using ophthalmofogy matenals and has recently begun to
develop its own CAL materials uang the CAL cupport staff at The Oho
State Unverct College of Medieme. The Umiversity of the Pacific in
cooperation with the Amenican Board ot Internal Medicine 1o reliming,
rev g, and generattag CASES in The Ohio Srate Univeraity data base.
Fort W orth Osteopathic Hospital utihzes continuing education matenals,
A of September. 1971 the average percentage of total CAl sysiem
utilization by access group 1s
e Local Netwark 507
® State Network 3070
® “Vtional Network 207,

Ot{-Line Sharing

b nder the auspices of the Cailege’s policy tor CAI mater.als release, all
CAL matertals (oxiept those restricted by the author or by copyright
toncerns) are asvailable for release on 4 rost recovery bawis to other
non-profit nstuntion~. The policy f2alntates sharing winle protecting the
author and the college Through October 197% over 350 course and
progemm umts have been distributed via this poliey 10 70 incttions i the
United States, Europe and South Amenica

SUPPORY CONFIGURATION FOR CAl

At The Olio State Univeraty College of Medicine there are twe inajor
~cts ot actors i CAL development and usage, the anthors and the support
otatf The authore of CAI materials (10) are most often college faculty,
although students have authored several alhed medical and basic anatomy
programs. Student authors may recerve graduate eredit for developing a
viable programi Three primary support units house the second set of

o . .-
E lC tors, the support statf (sec Figure 4} A
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LoEfNT

ASST DEAN
GRADUATE 8
MED. EDUC. ”““"""‘i
| !
DIVISION OF RESEARCH DIVISION OF AUDIO-VISUAL
& EVALUATON COMPUTING SERVICES | | CoNSULTANT 1™
IN_MED EDUC. FOR MED. EDUC.
8 RESEARCH

Figure 4. CAl Support Units

The audio visudd coordinator hnks audio-visual produetion with the
cducational applicaton of the audio-visuals He ar she maintains a catalog
of all visuals used with CAl courses, and controls master sets of each yvicual
unit. When any CAl couree 18 requested, and audio-visual coordmator
insures that appropriate visuals are duphcated, labeled and quality
checked tor dinibution to the user (either local or remote) The
coordinator also upgrades visual sets as CAl cources are continually
reviewed and revised and works as a free lance consults * to other support
unit to curriculum and project areas, and to individual faculty members,

Tk - Ducosion of Research and Evaluation in Medical Education assists in
resear hand evaluation design studies ivolving CAL This Division also
nterfaces with all coilege curncnjum committees and helps set prioriges
for new CAL development ’

the Diison of Computing Servies for Mediwal Fducation and
RP‘PII”}I
® Mu twns ali hardware including coniputer, terminal, telephone, vte

Ma ntenonce responsibibtie < indlude installation and rrouble chooting

foall equpment
® Mantain- develops and upgrades xisting CAl course An exaniple of

the cffort expended 1n this area wa< the recent conversion of all

Mediome ¢ reeware from 100 character Iine length to 70 character

hine length
® Wantains, deivlops, and upgrades softuare for the (OURSE

BRITER 1] lan, wage and C41 System An example of this support

was the addition 1« COURSEWRITER of numencal and algebrai

manmpulation capallities (9)
® Mawntawns. decelops and upgrades software for the Computer Assisted

Instruetion Reporting Svsterm (CAIRS). The indludes <tudent and

svetem usage reports (6, 16)
® Develops new (4l courses (see paragraph below)
® Performs all user inte., cce functions meluding maintenance ¢ an on-
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o v v buade (o Computer Assisted Instruction, distnibution of
s en peccndun s CATREN bield coordination, and <o on

Phe sapp rtovem tor developinent of new CAL courses 1 one of the
oo e the CALeavironment at the OSU College of Mediemne The
Fartsbowe e begane S schematiaih depicts the CAL development team
Promarer o torsare the gathos and the mstruenional programmer (1P)
Phe aivnc sl progratamer erves g the primary interface between the
anthoer ond CAD hardware ar d software The author remains the content
stecodiet ahade the insirue nal programmer @) eonsults with the author
revecdiog dlgecbve oo stre gy, and design of o mateniar,  ; codes and
tpee b mgieratn he COUBSEWRITER language, ) works with the
SASDOT T T Yl Do resigh ol aew course faciiities ar systens functions
roetbeonthe comree steatey A otk wath the systems analyst to design
Stodent reperts gl or Cou hvaes as required by the author; )
crarges bor revaed owdews o test new CAD courses, ) arranges for
videcnal oo et reviewers as required g} consults with the author and
e au o visaat censultant on the wee of audio s ruais in conjunctinn with

o C8bconra s by serves as the ongoing careteker and trouble shooter

Srthe s nee 1 s made o " for ctudent usage which includes
S sl ronatonng of sty ients, and 1) monntors and helps
i
tpTet e, slalietos o, cnt oasage teports for evaluation and
I I

Poete o b meteral-

CAl CTOURSE
SYSTEMS MANAGEME AT
PERCRT 2raa PROGRAMME R SUPE HVISOR
€ %
/,’ \\\
il \\\ ‘\k
INSTRUCTIONAL AUDIO-VISUAL
AUTHOR P CONSULTANT
- PROGRAMMER s
Tw Py
TRATE G N TANT
:J [ :F-,~
Figur~ % LAL Course Development Teamn
T [T bk vt ail Tradee he or st nust
Paa bl Lew upo e o g mest anegs An audio visual

St e b e gt gy cnn-ultan g management supervisor,
e g e vcd oy ort anabstare ol ey plable as needed 1o
¢t e e e st progosmmer The TIPS for the most part have
Eaver o b vt paine s than an compaters or health, they are

et e onpat g b b e ar the b
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Phe strocture of the course develapment teanm and the professionahsm of
the nealy defined ¢roptonatl programmer are keyv elements i the
current suceess and contiuing evolbvement of CAl at The Ohio State
Univerary College of Mo dicine On the average two to tuur hours of new
ateractive matenals are produecd each mooth

CONCLUSION

)
Severaitacto o~ have beengmbn ant i the bisters of CAD grawth ac The
Ohio State Umverats College of Medwine They are <tll agmificant in
1971
A Fducational strategy and o content application of the CAl
matenials always holds priorits over fancy hardware and or computer
wystems The current strength of the College of Medieine CAI Syctem
i~ the bhreath and depth of it~ courseware, not the elegance of 1s
hardware
e Fach 4l pr. -t curncular effort. or course itilizes staff and
exp rtise in existing College suppo-t unis Small support hiefdoms,
<ach recreating tt - wheel of CAl, are not allowed to form. Each effort
builds upon the knowledge and expertise of past efforts. Lessons
learned by wpport staff or authors on one project are apphed
immediately o other projects Perconnel asd system recources are
shared by ali etforts 1in a cost-effertive and coordinated fash:on
® Definition of what is to be developed comes from outside the CAI
support unit  thus athevating ans tendency for support unit to hreed
a e ot its vwn Decimions on the prionties tor new CAI development
come from direciors of the curnicalar areas, from the field coordinator
for the CAIREN network, and from content speciahists The support
it funitions according to the peeds and prionties given
® The structure of the CAIl cuurse detelopment team s crucial n
assuring continuing development and revision of CA] courseware
e Thr College has maintained a commutment to an operational svstem
with continoa- uptime and usage Thisenvironment facilitates growth
andantegraton of CALinto the Coitrge curniculum without prohibit-
ing research and development 1 also paved the was for tranation of
CAl support from oft ta hard dollars
o fatroductzon and gradual incorporacon of CAl materials iito evoung
collepe urricuiums s effected by creditable facults 1 each area
Althougn the sntegration often moves Sowdv it wel' ot meve at all
without support from faculty i the content area
e A{dminusiratite support for the €41 effort has teen present
parts ulachy o the early developmental stages Such support i< orraal
i problems «u. hoas taculte recogmition for CAL development are 1o he

addressed
Q
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In cloamg, this essay would be remiss if 1t did not stress the importance
of weedde funding tor fage seale CALdevelopment The costs in staff time
aloar tor efforts cuch as development of the ISP are so high that few
mstitutions could attord the ipyvestmen
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Chapter 15

HIERARCHICAL NETWORKING IN
HIGHER EDUCATION

by Laurence H. Baker

Alternative wavs of delivening computing 1n academic insttutscs: heve
been described in dapth in Greenberger, et al (1974), Mcem:n {(1971),
Spriestersbach (1973) and Williams (1974) These references have
deccribed campus computing requirements as well as resource sharing
among umversities This discussion will focus upon the delivery of
computing 1n the Cahforma State University mulu-campus system of
Lagher education ofien referred 1o as the One-Thousand Mile Campus

A hierarchical network for computing has developed logically from the
structure and need< of The Califorma State Univareity and Colleges
(CSUC) Following a brief deseniption, of CSLC, thi= chapter reviews
steps token an planning computing activities and . determimng 2S1'C
compuung requirements  Cloang <ections aythne present computing
resources and their Iimitations and @ -ertbe the CS!'S | erarchical
netwark

THE CALIFORNIA STATE UNIVERSITY AND COLLEGES

The Calforma State 1oninverany and Caolleges provide« undergraduate
and graduate instruction +n the hheral art< and scwences, 1n applied fields<
and 1o the profesar s On mineteen campuses located throughout the State
o1 Cabforma, approvimately sinteen thousand facults serse a regular
student enroilment i exoees of 255 000 - | fepte
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PLANNING COMPUTING ACTIVITIES

In the CSUC svstem planming tor computing & vities 15 a4 continuing
proes s~ Recpanodabioy for the planming, - gordinatien, and admimistration
A4 data process s actvones, ncdluding all data vrecessing equipment
aoquiatien has b asagned 1o the Division of Information Systems
withst the Otwe ot the Chaneeilor Campus  devel  operational
resporeabihity - delegated to g campu~ manager of director of automatie
data provessing services although concern andaduimate responsibihty for
campus ~woess tesides i the preadent of the local campus and hes or her
clmimstrative and or academic support wtaff

The Duon of Information Svatems is headed by a director who
as~umes  overall resporsibility tor the  planning,  budgeting  and
adpinistrative support actovaties, Ri‘p()rhng 1o the « rector are associate
drrectors for operation. administrative apphcations and structional
supportwhoccllechvel interface with their respective ~counter; arts ¢ he
varois campuses The director 1 advised by a -epresentative amattee
<o mprised of three facalty membere three data processing managers or
firectors and other representatives of campus administrative activities

Lo mandgement advisory committee 1+ chaired by a president of one of
© larger campuses Einmate responsiboity {or the formation of pohicy
woderthe st 1o esidesyn the Otfece of the Chancelior and in the Board
a Frustes Howoy roia the budgetary and procurement process, the
aotvate s o the dian g meautared by the State’s Department of
Fivar car ondir to noare corgihance weth legislabve and legal intent a~
btinedan the Law and annual budgetary alloeatnns

Wb csatid s ot ompating centers for all <tate ageno, uas been
prosorbed s degibaeg antent, all plans for procyrements prc*sc-nlc'd by
Dot tiensan Drovorsiy and Cotloges nase boon supported by the

S oun DYyt b Fanarnoos

: joar
CSUC COMPUT'(: REGUIREMENTS

Foatd oo phareame b Do of fntrmatien Syt ot OSE
5o b s s b e gt the daeistr e and acader
Compatent o gine e ents ot the wsgre svstem Gomputer nxppnrii"i
adene e st aend wathin the asteer dtee (o gaide the
ceetrns e i e s andhgde gpphioatons dessgned to support admissaons,
Foadge o v ante g oanabee s ot bacadty worklogd <pace utthzanon and
boodescbpree b et statete - Adnonitratise systems used on
fooe oeirde thess e e g stodent records asast

PR N R T T Soopan o stratier of stuident finanoal and

&
Vo d o et s T e T Bl af pLIe ATy iy beonad
o b s e s b s e b the oomipater as a ool for svdem
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design and programming . data base mantpolation, structional games,
packages and planming languages; computer assisted instruction and
computer managed instruction These «ategonies are designed to support
undergraduate  education  Some research capabilities are required,
however, they are mere lirted than those histed as structional.

The Division of Infermetion Systems has developed 2n instructional
workload model to establish objectives concerning  the computing
resources required to satisfy th» educational program of The Cahforma
Stat Uninveraty and Colleges In one planning study it was used to
determine the proportion of faculty and student problems which should be
directed to batch processing compared to interactive times: ag. A major
result of that study was the conclusion that the majornty of instructional
requirements can be satisfied using mimcomputers which are now
available Ba<ed on these results CSUC system office personnell are no
longer convinced that Groseh’s Law continues to hold for undergraduate
education where a large general purpose <vstem can be shared by multiple
('dmpu~(‘~

With the availability of minicomputer technology a combination of
interactive computing and batch processing ~ a <uperior bass for
supportmg undergraduate edacation than 1 one alternative alone. This is
true in terme of cost effer tiveness (CSUC Feasibihty Studv) as well as
in trrms of the vy tructional envirenment provided {Spr estersbach,1973)

PRESENT COMPUT!ING RESOURCES

Cemputing hardware asailable throughout the CSUC vetent 1n 1974 1
fisted 1n Table |
The rineteen campus computers are hinked via communication- fadlities
with the svstemwide batch and tinesharing computers to form a wtar
netwark This network which hae exicted wnee 1968, enables the
medium azed compurers on each campu~ to cnmmuawate with the more
prwerful hateh configuration lorated in the State Univeraty Data Center
Liuneshaning data communications requirements are satisfied by the same
network using muluplexsrs capable of multiplexing up to 130110 bps
tamechanng termina’e o the State [ npneraty Timecharing Center located
a1 the Narthndge ¢ arnpus
Phree major antations exict with the present svatem whih zesult in feee
than d«h'qudlf vomputing support to caticfyv arademic requirements
o lhe svaemwide e charng o amputers are saturated with procesang
Feare ment-
® (he pre<ent daty comimuniations et i based upon vutdated
tecbpodogy and onon fleable saongh 1o support the rerea~ang load
whichvanes from camy s o carepus
o Hontlenes ke vt wnwatist g all inetructional SUPEOTT fOmure meens
Q with present bat hooompur g hardware
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Table 1
Computing Hardware

Location CcPU Number
Campus . CDC 3150 11
iBM 360/50 1
18M 360/40 1
IBM 360,20 1
MNCR 200 1
HIS 2020 4
Systemwide Batch CDC 3300 Dual
CDC 3170 Front End
Systemwide Timesharing CDC 3170 2
Campus Minicomputerg DEC 8
Hewlett Packarg 4
ticrodata 1
Data General 2
Vamau 1
Texas Instruments 1

A HIERARCHICAL NETWORK

Faght alternative wass of upgrading the present computing faabiies to
elimimate the hmitatians ot the present <ystem were considered bi the
Divicion of Information Sv<tems Each alternative was decigned to satisfy
tmeshkanng nstrucienal requirements outhned in Table 2

Table 2
Recommended Timesharing System Attributes

Capaity 10 512 simultaneous users
“Capacity for 36,000 user accounts
*5 milhion rharacters of user accessible memory .
*500 muilion characters of user accessibie mass storage
“Worst case response time of 3 secands plus no more than doub,le
apparent execution time urder Light loading
‘Flexibie port levels
*CPU upgradable via pataliel or compatihle processors
"Autoheud detect with popular terminal speed . of 110 to 2400
BAUD
“95 « hardware reliability, with gracetul deqradation
‘Hierar~hical syster usaie beqinmng level usage in meutes, pro

Q  aressing to advancea usage in three months
B AN
ERIC s
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Table 2 cont'd

"Intelhgible and meaningfu! Jdiagnostic messages oriented toward
begtnring users, with source level indication, single ar 4 multiple
error detection on one line

*Logic debugging capabihties, inctuding traces, traps, maps

*industry and National Standard BASIC, FORTRAN, and other
language capability

*Advanced user utilities, such as text editors, -object load/run sys
tem, statistics packages, mathematical subiroutines, assembler,
peripherat utilities, etc

*Syster software rehiability and security

“High speed or individual port input

*Common operating systems if mulitiple machines

“Common hardware and software to provide an interchange of
curricular materials

Site communications personnei support, hardware and maintenance
coste were all considered for each aliernative. System reliability, backup
power requirements and the effect of power brownouts were also considred.
The most cost-effective solution saticfving all <tated requirements “as a
hierarchy of computing recources consisting of mimcomputerc on each
campus Itnked to a large central timeshanng <ystem via an enhanced
commuracations network.

To develop this hierarchy of computing the Divicien of Information
System will first procure nineteen minicomputers to provide a baac lncal
timesharing capability on each campus. The <ize of the sv<tems which will
be obtained imitially 16 deseribed in Table 3

Characteristies of typical large and small campus <ystems are quite
ditferent from one another. On 4 typical large canipus the computing
svstem widl consist of o <ingle bateh processor with related equipment.

e 128K b}l(\ core

e {itape drives, 30 KC

o 1 dik drive-, 32 million bytes total

e | Printer, 60¥) lines per minute

o I ard Reader, 1200 cards per nunute

o | Card Punch, 250 230 cards per minute
Fhe communications ine will be 800 Baud

The tvpical <mall campus svstem will ncdude a camypus nmeshanng
~ngle processor with

o 32K byvtes (ore

o | tape drnve, W KC

v | disk drne 20 anllon baytes
o | Prnter, 300 hine s por annute
»

52 Ports :.:3;'
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Table 3
Local Timesharing Systems

Campus ports capacity
San Jose 32
San Diego 32
Long Beach 32 7 systems of
Northridge 32 32 port capgeity
San Luis Obispo 32 -
Los Angeles 32
Sacramento 32
Fulletton 24
San Francisco 24 5 systems of
Fresno 24 24 port capacity
Pomona 24
Chico 24
Hayward 16 2 systems of
Humpoldt 15 16 port capacity
Sonoma 8
Dominques Hills 8 5 systems ot
Bakersfield 8 8 port capacity
San Bernarding 8
Stanisiaus 3

TCTAL 416 ports

bor the small campus the commumeations hne will also be 4800 Baud
The second step in develpment of a systemwide herarchical network 1s
growth of a new data ~ommunicaiions network The new network was
dosigned by facuity drawn from the State University and Colleges and
from the communications group within the Division of Informanon
Svetems The network will conast of communications handlers 1n each
region of the state capable of concenirating data for transmission over C-2
voewe grade lines ana switching messages within the network to the
appropriate machine This system 1 designed to optimize hine utihization
a~ well as re uree shanng In addition to the message concentration and
~witching capabibitv, the commumecavons handlers will transmit error
Q trenion and conection messages 0 order to bring communications

.
S
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reliabihity close to the 100% level The develobment of the software
required to support a complex switching mechanism within the network
wiil enable the State University and Colleges to implement a genuine
hierarchy of computing resources which will be totally transparent to the
computer’s hink to the network and neariy transparent to the individual
user
The third step in growth of the hierarchical network 1s the replacement
of the existing timesharing system with a sub-tanually larger, more
powerful an’ more versatile machine capable of supporting twice the
existing number of central timesharing ports and with the capability of
growing to the support level required 1n the future. In 1974 the CSUC
. sy-tem has completed all planning and begun step ope. With the
cooperation of already involved faculty and admrnistrators from each
campus, 1975 will bning substantial progress on step two and three.
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Chapter 16

SOCRATES G :
An Innovative Student Oriented
Computer Aided Test Generator

by R. Gene Geisler

INTRODUCTION

A wide vanety of factors enter the learming equation- books, syllaby,
teachers, student preparation and motivation. In addition, learning
resources such as audio visual materals are increasingly employed to assist
the overburdened mstructor. These factors are dynamic variables chang-
ing from student to student, vear to year and teacher to teacher. There
15 however one constant. the broad outime of the learning process itself.

In the learming process as generally experienced in a university
environment, facuity prepare outhines of material studente are expected to
master which 1s accompanied b & reading list and supplemented by
lectures Lectures, as a ;ule, amplify the subject matter and offer students
the opportumty to question any aspect of the course icluding its content
or the process However, if the class ¢ large as many are, feedback 1s
usually brief and unsatisfactory There simplv isn't enough time in the
day, week or month to give each «tudent the feedback essential to a
successful learming procese Wathoui such feedback, student< tena to enter

TOgvrem 19T by b Toaar a0 o oy e ard e oo Al ghos
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the periodic examination gituation with treprdation, a condition rarely
conclusive to the attitudes necessary for optimum fearning performance

Without belaboning the point it could also be noted that in the average
large classroom situation there 15 a wide range of student expecrations,
preparation, and motivatien It s nearly imposaible to prepare a couree
which meets the need of sll the <tudents. Courses directed at the upper
third over-hoot the middle and lose the lower thir entirely Simalar results
vccur when courses are directed at any other level

WHAT IS SOCRATES?

To remedy these two situations The Califorma State Unnersity and
Colleges has prepared the computer program SOCKATES which 1« an
eastly available feedback vehicle SOCRATES i« designed 1o provide the
faculty with class diagnosties before the course begins, and to promote
student evaluative feedback at frequent intervaly Students may access the
sy~temn for self esaluation and sptional challenge examinations [t trees
them from the tedium normally ascoriated with the construction and
seonng of student examinations Faculty control the system The scoring
output mav be ordered in such a way that a clas- may be evaluated m the
tradienal multiple chowe mode or emploved as a class diagnostu
enabling instructoes to direct. ourse content ta specifie group- with cleariy
wdennfiable needs

In the long run SOCRATES will be wnterfaced with audio v~ual a~ well
a~ tradiional textual material 1o <upplemert and  percenabize an
individual’s education Individualizatien and per-onalization have long
heen “buzz words"" with admimistrators and retorm minsded foundations
However, because theee methods require increased faculty workioad such
goals have remained, for the most part adle dreams SOCRATES -
designed to help the instructor achreve this dr

The progran s vurrentds being implements 4 vr 1 plot bases wathin the
Cabferna State Unnersits andd < operational A+ soun as 1t meets the
tec hme al and documentation <tandards of the Califernia State Unverats
Duwision of Informanon Systems the progeam wiil be avalable 1o other
usersonacost recovers hesis Lhe data bases or test stem hanks arein the
public domain aithough the programasthe property of the Califoraie State
Univeraity Inguiries concermng the avalatohity of the program and the
test stemn bonks should be addressed to the anthor of thas artu e

SOCRATES i~ a comprehen-nve compuierized testing svstem which
makes possible the estiblnhment and maontesance of mahive-readable
tranks of test oo~ From these bavke the computer can onstruet tests and
exercses accorng to speafications supphed by tacolts and or studenas
SOCRATES will

® produce pnnted tods an w computer ine ponter

o display test items onointorachve coniputer tinesbare terminals

MC PR
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® 0 exeroes ann b pr dne anassticdl Sorng reports
® ettt b e e rds oo geage andd on student Tespunse
& - cmrneeiate L w by b e trdtege s, and lParmng
e
B o SOCHATY ~ 1 b programmed m o standard ANSI COBOL,
Coc et b sedopendent 1wy eperate on the computers which The
ettt b oneraiy ind Colirges now b as and oa any it will have in
e ameeeeate tutar s Be ause of e modular deagn the SOCRATES
soctensn beneehbind v take wtvantage of anprosed computer tacihtes
U tanang g Aducanional needs [twill also Be availlable to other
coversthe s watb bt any Gompiting corhiguration
Proomput progran weressars te support SOCRATES  were
' cof et b OSb DHe of vew Program Development and
Pevnevn and the D sen oo Iefor qate © Svstems in concert with a
coenownb ot ulte s g omnntter Svtern deaign speaficatio 1s were
; ot b rades sy cammttes of CSTC faculty based on percewved
cese Prgrimm g wae pirusted toa team of graduate studente in
ot stee et Lgtviorara Stare Lo st Chico The project
R L ST\ SR UL IR T TaN TEOT: IYETIN
e Y foncompaees the e tabbhiment of machine-readable files of
& = oo dibe tte ot those fdes, amd | ogramm mamntenance
o Mol At posable to generate tests from the files acenrding
stocbewts e carpned bty wser Itoale provides for
ot e e v g and e maitince of ttem statistics
o Yl oo et penergr t by onteractve termimal It
oot bt hevpundchang and alloe s immediate faculty
cwotr e e stadent elf ovaluation and hallenge
e Mol ey b ks by anteras G- termanal
. - |!: {‘,_->,1“\r‘
o VoL b e epne nt and nehudes g vaniety of
P e e ndercdumnsuat or Copeoadh imnovatve [y
Pooee - o e dimat d nse of anteractive teroinale and
ottt nedig :mrmng center environment
. : ne e B s i b anesers s those usually
Tt bt e e (oatsal answers. graphiealiy
: At sepb o amewer, mancheng anewers) Jtoaleo
c e et ral ootk kevpeng appiications hat will
TR b o andinvatoat aadent probbeme and
1 ! TP B Tl
ALY O LITHIZATON
. S Lo s tern b b e wirtaally
O ' h
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selt-explan®®ry A complete st of these torms which imclude test 1tem
requests, additton or deletion, request and & scormg mode request, are
reproduced m Apperdin B These forms can be < Y mrtied by faculty 1o a
iocal data center for punching or can bhe entered 1n timesharing mode
where a faculty mem’ s prompted to sapply the informanon required by
the progran. te pro the service desired SOCRATES edits the request
to msure adequa v oo aformation and formats it for procesang Faculty
and student users need know htile more than the English language in s
written form They are specif.cally freed from corsiderations of format, job
control card sequenee, file structure, etc o both the tmesharnng and
hateh modes

SOCRATES s thus as adlable to the teast technical member of the facalny
as well as the traditonal computer buff

TEST ITEM COLLECTIONS

Fest stem collections have been esiablished by many others in additon
to the CSUC faculty In addition to a farge bank 1n United States history
{approximately 15,000 1tems~) test atem banks currently supported by
SOCRATES include  mathemautes,  chemistry,  physies,  biology;
p\)('h(»l()g) d('(‘uuhlmg, d~tronomy; economes, m('mlogy; tests and
measurements, and counseling and guidance In several felds where
formal comprehensive examinations are heing developed by £SUC faeulty
SOCRATES will probably serve a< the delivery systemn The Sy<tem 14
currently developmg comprehensive examination methods and bases in
chemistry, accounting, economics, political seien-e, and recreaton.

kstablished testatem collections must be eonts nally evaluated, revised,
updated, and expanded  For each collection, a single coordinator or a
coordimating committee s designated  In addition to answering user
question- the conrdinator approves additi ne, deletions, and editonal
clianges .

SOCRATES record-keeping capabibities fa itate item vahdation The
svstemn aadintains permanent records on the cumber of tmes an 1tem was
seleeted for an exerase and the number of times it was deleted by facults
request It also maitains an tem-byater countof student responses The
coordinator can receve an amtomatie prnt-out of all teans roeeted or
answered aincorrectly moere than g certan proportion of the ume on an
exception repert basis: Heor she can also request similar reports onoitems
with distractors (ineors ot responses) that are too strong or oo weak

Ber ause the test ems are being uscd on g svstem-wide basis, statistes
accummlate rapadiy This badean meckansm for quahits contrel and vem
bank yaprovement as pote itdiv one of SCCRATES™ ot smporiant

feature s
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HOW DOES ONE USE SOCRATES?

Foreach iom coilection there i a numencalls coded categery index
trom whioh a taculty member selects categaries that deseribe the areas to
bevovero ! Revwords caged sross-references, permit the specification of
content within categories The taculty user may designate a difficuliy level
tar each categors bivak (easy, average, or difficult) He or she can alsa
~eles U or enclude ortain fvpes ot questions  ttems that call for factual
e all, ttems that te<t ~kifls and attitude~. tems that are associated with
charts map-s puaaces or diagrams, and clusters of 1tems relating to a
table or printed teag Finaily, =inee vach tem s associated with a untyae
Hdenvheation number, Faculty uere can reque~t specific wems

At SOCRATES has constructed the exercre and listed it. the
strnctor may regect tems - SOCRATES will, on request, replace ...
deleted atems with other tem~ which have the same charactercties or
ditterenmt characterstics Tone ovele of heting. revizw, deletion, and
roplasiment can be repeated as mansy times as necessary  If the faculty
member place s his or her order via mteractive termimal. the process may he
sprededup Asearh vemoacisted, the ueer 1e asked 1o accept or reject gt If
be ar <he roects, an alternatve tem with the <ame charactenstics 1o
cheser When the entire exerciee hae been construeted and approved, the
usermav recene auimmediate fisting on the terminel Alternately he or
she an have the exercise bated on the computer hine printer In either cace,
the tacults member 1< complete control of the frocess

Phere is o restniction on the wayvs v which an exerciee may !}l used It
could be an ungraded diagnostie excrere. s take-home test, or an
aprn book exammation It could be used for 100 students w2 tradstional
sarves or for @ single student 1o a personalized environment. It could be
usedan compunction with < ther questions supphed by the faculty member
Lastead of komogenzimg « ducation SOCRATES encourages and increases
Lacnity teackinyg apoions

Sconng as also ander facults control A faculty member van <eore
exammations by band or through ¢ ~corng package avanable on each
campus It he ar she soores through SOCRATES, a wide range of
statistical options are availatde

Stidents will use SOCRATES viaiteractine nme-haring termnals In
~ome cases the student will arcess an nstructor-created exercse and
records wilb be kept by SOCRATES Alterpatively students will use the te<
ey bank< do oy for self-paced dnll and mstruction in which case no
record will be mantamed SOCRATES will aiso serve as a vehidle for
dehvers of challenge examimations is which student uee will be superyised,

and the st result will be reconded for use by facuity and the registrar
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MPLICATIONS FOR THE INSTR._LTIONAL PROCESS

SOURNIES sugeeats acharge v thr was faculty ame s ueed Curren.
pob deboniions stress baurs per week of dassroom contaet lteis bang
maittendar e witl require assigned nme for the Goatinuing dentfication g
tstractiomal obyectives and the development of instrument< 10 mea~aye
schievement It widi be to the henefit of the university 1o invelve as mansy
teachng facuity as posable SOCRATES wil ales tree faculty from mush
men 1 chore work and proside them with sophi-ticated analyvers of <udent
Pt rion N

Withun the lascroem, teachung and diagnostie examinahons  will
become mars numerous and the rapd production of idividuahized
exoroses wiil faclitate a nuember of teaching ~trategie-

® more {requent te-ting

hagnoste ooting (Module B anhapates a Guttmar < abing program

that will group ~tudent< ac ording to the kinds of « wnpetencies they

prosses )

o redit bv-exammation (Module D aneclutes a debivery vatem for
“hallenge evarminatna - )

[ ] f'lnwrc-h«'mnc examinations { Seounty requires that many ('qunah‘m
versions can be geterated on g ranfom baas SOCRATES provides
an tdeal vehucde for test constructinn and delivery )

o modularized instruction (givny the student muluple chancoo 1o

Jemonstrate tnmpetenoy nd de fined aread

pri-eniahizod catene b instiuo oen

® it paved instrae iy

O
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Chapter 17

COMPUTER INFORMATION SYSTEMS
FOR UNIVERSITY MANAGEMENT

by Richard L. Van Horn

Woth many unser-ivesin trouble, computer-based mformation svetems
ts enhance or enable +ffes e management occupy a postion of great
interest and wiabiity In turn. the manager-sy<ems deaigner conflict
remams an orten disussed aue related ta the ueefulnecs of inanagement
mformation svstems  The arguments are well known by both «des
Managersare captives of past practice, consider few alternatives, do nnt
understand the hmais and capabilities of technology: and have no reahistie
view of schedulec ndk- and easts of svdtems work Svetems deagners are
tascinated and pre-occup, by technology  are eternally optimistic about
the abihties of themeebves and their systems, have only the vaguest notion
of management problem<. and make most de<ign decigons on the basis - 7
theur own and the computer’s conventence Thic confliet, <o the argument
continues, mevitably muet fead to le<s catisfactory immformation systems

After 20 vears av g researcher, deagner, and teacher of management
mformation systems, the = thor g« a major user of the Carnegre-Mellon
Universaty ssstem i addinon to being responsibie for e development and
operation, ofters in this paper <ame comments on universaty mformation
~vatems fraom a dual user deagner viewpoint

The wser-designes conflit 1e real and the above decenptions of
managers and deagnersare reasonable sterestypes However, the confhint
as stated s argets arrelevant or at least not lminng Both sudes recogmaze
biases at feast 1n cant and compensate for them C Lputerntks and

v
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Mandgers anidersiand »ac b vher tar beter an 1974 than in 1954 The
remaaqing conflict may rarse contand tenpers and certamby ot deseves
contnng attention and efferr, but the real smpact of thes conflict on the
apettiness of the end <y ‘em<an a unnersty s small On the other hand,
totppater plerrgtion svstems 40 nat appear to be  entra o most
planvmg ardoontrol deaaons n unoershes today The probiem o~ more
cdosels rmiaved . Frederck Tavlha than o John Dot 44

CMU INFORMATION SYSTEMS

Carcegee Metlor Unveraty v g omediam sized prnate, reseanh

crented unnersity The  whool has approumatehy 31000 under-
ara fuare- P20 gradeat stadents RO tacalty o members, 12000 aaff
emplovess an educaron and gereral operating budger for §20
nulbon art a vl bedget anchuding resear b and gunihanes of $40
nedhen Admuinastratae wformanon wootems ua part of an [BM 360 67
sithoxiorane dick vorage forated g combined Univeraty Computation
Contrr The 360 670 perates ander TSNS, 4 now comewhat rare and exoty
e channg monwtor nutnformation svsems programes are wntten 11 4
starvdard COBOL Moo admanistrative centers on campus have teletypes
e data ety and run oo nte foand st programs are executed at rogntan
barch nnde The ang gt s svstoms staft of 1 pragrgmmer-analyts

Dortnoa separat deparimient wutads of che Computation Centey

Loorangh rder o1 jeratoengl prior bl apphoatien arvas nelade
fosnel g ssnonsanecbeting <tstus and Csmmuracations management

cor sibapphodnts an Singares sceuntng an, budgeting . development
1 L | ! teor, rif . et rp tu:d

i srg alumng recerds gt record and ooan andd registrar andludding
scadent records eraepm D toventones, and syl ~tuede s In o cumimary,
MU sacrviena s darg provesang cnapment, we rhing programs for 4l

Npcorapt gt areas b s comperent stant The svilionn represents 3

Padaror betwesg oo as b arno et s e s g g poate borthe s and
N At
MANAGEMENT IMPACT

| T A L L R B T R O TR (I IR TS S S PP
Sarelind raractei saty P taeks - perato corir bognd nlannmmg

[ S I ITE S FITPR aiy dv;.. ted b gty s st agter ~upport W oithent

Cotmpter supp 7P e s stk ot tor b g pas o emniovers, b

ooy morords e ol e gyl ants 0 e muncate with alunng
Lo trprsorp st st ahes e or o shert soanoaa o buane o Probleme
AN [RAIN] AT targe by A e oy d peaion e e W ohile OMI
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Whether crnotaursversatnthr vos o wiurives o gs o late more lasrty
toomarage et slanneig ar ool The unpact of - omputess onthese
areas s bess dear Boroconteed OME adminarators degend oo computer
~vetemis dargel tor g comparnsoon of hadgeted versas dotyal sxprnses and
imome For plannenyg, the mapor s omputer svstem hase o2 lisung of

rxpenaes and pcome oner the wegre CMU admunistraters aiso recognize

art Heed make feciae n a large number of other factare but the
values for o fac urecome trom ectimates feeling s nunches and biases

ctdeancand othee a inenstratore In sborn <andard Dinanciat data are
the anbe magorpre “ et obs are mpatenzedindormat o svstom rele vant to
planniag and conee

Busuness tirmc hawe anarsiped tr came problem a number of tmes
and by nw have made sobstantal progresc Mans brms have large
datd ba-wes vontaimng extenaye jata 1 additnon e <tandard finansal
Statistios Yo sappert g sars iy Sl planneg and soetral madels and

ar Dvptes
Planning and Control Problems
Withrespeet U plarenmg 1 0 7 tr Ipaeraats managetments in mans

irstances appesr W jag behind the mere annovatnee business firms

Hewever, unperstos dotace a number o speciad complexities I both

tdses the effn alte s are Mers v inadrigugts A ,(:;.I,n ut hasp
mandgement ctractures than ¢ s tatuee 1 underarg 2 i outhre
termidts nosvter ter by

OBJECTIVES

Buciness tirnes droend e have oo Ltcar v e tone 10 angxar, L7 [.gnf‘h
lﬂ the ~hort run, the v rras ParTye olheer <ub) uh}v‘(']’,l‘f- \u(}, a- p\;}\l,.
image, market Shero o curanad bt L the bong run, alt of these
shbpctive-tathaman corraliprebt goal Tnabus ress birm planning and
controb abhtamn shape and diresten from thac cmphe. onglde, goal The
marhet svitem provadesa great deal Jantormation tao,anate the yalidin
ot vanous plannsny and controf effore.

Obpective s for aniversmies are fees cloar The snarket oo distorted by the
fact that privaie and pubfie b ol soll simibar producc ar groathy differe
catprices Thuys private sebonds must e n o sell some cpeond produc

+

fihe exoodbree o an ambaenie oF ey phoasantne s o e husioty
Studenrs ma [rur~ e privdle ridicdtion tor 0 o nmphon or 4~ o4an
!

tevestment pobared to betare e

Obgective~ tor a provate unieersts on Ui =1 seoewent mght e hide
stirsoal, othirg o proedudt sagenior b pubdle s bonds ] o contnbuting to

vublic welfare T praotiee the goat bey st pros de a speafied
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re-earch and educatinnal program within the « nstraint of a balanced
budget Even it a uriveruty management clearly agreed on a set of
abjectives, the relationship of those objectives to faculty effort, teaching,
counseiing. rourse development green grass, or clean buildings s
- defined Thus univeratiss can never quite agree an the desired results of

plann:ng and contr)lhing
Marginal Effects

Mot univeray data provide either average or total values One key te
~urvivai tora privdte unrversits i to leok for actions with marginal benefits
Lreater than marginal cost Thu< we need data on marginal effects. This
problem i« well knewn in buaness «choole, arcavionally recogmzed 1n
buasiness anmid largeis ignored im universities

Forevampie, the Resourer Requirement Production Model of NCHEMS
i~ a linedar average cost model Inerease enrollment by 207 and resources
amt st goup by 207 However, the sinal question to a private umiveraty
v how tooadd <tudents at pide or necost Some (lasses may not be fuil, or
therte may b g wan to i rease taculty productinity. An information system
that provides data on marg nal etfeoi 15 a prerequesite to most meamngful

plann g medels
Agaregation

Phere exists e sostoms design s general prinopic that data partitions
showdd vorrespond o deciston pomis Generalh we think of the problem
1~ bevel ot detan, but st has a more cubtle form An example mas illuctrate
thismeang CMU bas sivavademi colleges conasting of 33 departments
@ 1~ catalog The arcounting, registrar’s and <vstems people tend to
wygregate data by the cataloy structure whih s @ reasonable bt
mo~leading process Admimistrators manage by a different stru ture For
exampie, the undergraduate Economics pre sram s part of the College of
Hunramnes and Suaal Soences ot - ataleg However adl the faculny
and resourses belong 1o the Graduate Sehool of Industrial Admimstration
Stace most earollment, tnton dollar, and finanoal aid statisties apperared
e 9T planming islormation svstemsan egtalog aggiegation by college,
admumistraters found the moof htide use for management Fven now that the
problemos sarrected, ane bas no casy was to reviee the past data base for
comparison and fore a<ting The univerats has learned that management
structures change oftonand sostems statt are careful to kecp the structures

vables and oo of rhe code s programs
Defimtion
Q Adn ot ators ateg sk themeelhves fand other whoois <k them) such
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seple aquestions as hoow mans students - tacedtn UMU bas, what the
Budget i, o te Often the adupnetralor bas uo answer Just as Comparson
dcross schocis e dithoalt CME has many budgets arranged in ditferepy
wavs with the came name~ that mean b rert thaogs One does not know
coaomany faeulty members MU has Are part e faculie memboees
counted as bl member< Howar they counted” How docs CMU coamt
g tenured part tme facde member 0 viating faoulty member, or
grauate stodent pestructor-2 At < as <o tore bt an s impeitant,
Lo order taconirod 7 cotemes ke w bow mans lavalte a pactioudar

A desrdiny Bae gt poreeesd
Measurement

e o deave - doilar- 0 v thee padic o rs, e gsurement
becomes ot al CMU basacomnon ane of tegching Back <tadsnt tahes
abont Bounts cacbowemesor The computer ba-od plannimg vaom tells
Adenmisrr s ow praes aees cach dOpariment gone ot s van b et ter
But what then” Are o rs aned phasics uros vquat® % hat shoeat <mall
SIS vs Tebes darge Jeerare s wersus labogatony onure < s bty

el vant Ong Can bt it e e aer HICE M T bherns
The Central System

ASPINEIN AR PRETET g g T N AT A g Meaditd, e r~
b contrad gdeirr gt Yoo che o Leeabeding rrapsriy ¢t our funds
e spentand actiatie s cond ot d b decsatrahised organzatens L oar
chivaes divaons aed dopartments For ewaneple untd 1971 GML
Arpartment neads ded o ks how mans dollars of Diten we s pard ar
Bow muc b finane b aet was rooonedd Byt stnents They <) are ot
pate cloar thor oo roasans ) ob they <hoaid care Mot buine ssmen poght
e anderatandabb ware van cnoerpnsc mowr s hothe rotart <0 e managers

NYRYE IR ST T SN ghooerpt trie o glpes tigreere s
SUMMARY

Srecimp e el s gy T L B L ST I TR N
O Moe cediner s b aes to b wathaat them O
deponds beaviv apon then o porens nneratee Wt iprosnd s
Tes o b TRV 240 0 0e Geasing processors af the DEC L bredd,
R T A PR T SR L N L SAL T U SO P R S rterm e o onotrpey al
seteme such s b doped oSt rd b e COBOL sd mans e ated
st b pacturecboepnen O e Shoal b me aetno purse
St moate Prosram oy e 4 st bgler - aned ITTAR AT SR
Bedoepee s Ao o A s e e can bt 1 betler pgue et
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Hemever iven hinsted recources, do the abuve questiin- address the
right problem-/ Probabls not The mapir weakress 1« control and
planming These two areas are in trouble as a result of the bawe,
well kpown prablems discusced earlier such a< agreement on ohyectives,
marginal effects, agpregation, defimtion, measurement, and  over-
emphasis on eentral svetems~ Theee problems require a great dea! of
pambul thought by <emior managers hke presdents and deans who seldum
have the ime or inchination 10 deal with them  Substantial and often
tobots work o~ abso required of anaisate and plarnors, most of whom by
woare v tmes ot budget cats Donveraties wem to be making progress,
bt Slowis st beor T anveroties are to thrive, they somebow mu< find a

forrrr wgs v share the b d progress for muotug! Benebt
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Chapter 18

ORGANIZATION OF DATA PROCESSING
WITHIN A LARGE ORGANIZATION*

by Robert Beggs

Data Procesang, as g function, with any orgamizatuon be it large or
<tmall, must be organized and managed in a manner which is consistent
with the aims and ohiectives of that orgamization Furthermare, that
tune ion mnudt be an integral part of the host organization Stated another
way, the data processng function must be compatible with the other major
tun« tinns in the enterprise 1n order to ensure that it 1< rot looked upon as a
~pecialized appendage to the organization

There s ne woareity of material in the literature with respect to the
technical subjecte which are part and parcel of every Data Processing
Manager's day-te-dav responstbibty This paper <peaks to the broader
subject of integrating the data proresang function with all of 1ts umque
methodajogy and jargon nto the larger enterprise.

It 1s essenuial for the data procesang function to have a mission. Mission
i~ detined here ac @ strategie objective which has either besn assigned to 1t
by the top mmanagement of the orgamization or which has been developed
by the data processing functon and exphieitly  agreed to by top
imanagement Strategie objectives or missions within this context would
have ¢ planmng horizon of nat less than three years and the norm would
be more fike five sears Once the <rategic objectives have been
TN paper cardensatien b i g M g e JITH OIS Conterenoe Mtawa,
Canada T VU 1T Bcpoat imvdite e torm o wirh pern e o TBM Canadda $ad |
Tep apht IBM O i T IS
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182 ORGANIZATION OF DATA PROCESSING WITHIN A LARGE ORGANIZATION

established, 1t 1w then possible for the date processing manager to estabhish
more specific objectives which tend to have a mueh shorter time horizon in
the order of one to twe years

Objectives might, for example, be

o cthicient wperation of existing svstem to produce timely and accurate

results

o reduction of adnimistrative costs by providing more cost effective

wass ot dealing with volumes or handhing mere complex transactions

o provision of information for management decision-making

o The development of database <y<tems within the framework of a

long-range appheations plan

Having established the misson, 1t 1~ then ewsenntial to understand or
create the environment which wiil either provide the greatest opportunsty
for success in meeting the objectives nr, 2« a mimamum, will provide the
tewest constraints Such an environment bhas at least three distnct
charactenisties, the first of which 15 the philocophy of operation The
philosophyv ot operation vuthnes- whether or not the data processing
furction s to be a centralized ~ervice agency or decentralized to the major
tunctions of the enterp see. whether or not the services rendered are to be
charged 1y the end usore, whether «irnot the function 1s to be a cost centre,
profst centre or neither, wh-ther or not the same planmng and control
disaplines applied elsewhere in the enterprice are apphed equally 1 data
')r”(‘l‘\&]ng

Regardless of the dedrsions made in these areas, 1t i~ esseniial to have
vlear and unambiguous hines of responaibility and accountahility both for
the operation of existing svetems and the development of new systems,

With thishied of philosophical base, 1t i« possible to determine the level
at which the data procesang manager would report with the orgamization.
In this regard the author mamtains that the DP manager must, to be
etfective, report 1o the equinvalent of the corporate office If the DP
function 1~ to be decentralizod across the enterprise, the DP manager
should report 1o the el operatnng officer of the diviston of wineh he or
shie i~ a part B othe function 18 to be centrahized, the DP manager
~hould report 1o the insniunion officer to whieh all other cervice funetions
report .

Finallo, the data procesang orgamization must have a elear and
enhightened underctanding of the make-up of 1te user community 1f ueer
satisfaction and user perspectve are key elements i being able to meet
obpectives s essential that the data procesaing manager understa ! the
aspurations, pressuies gnd prionties of eac1 major user <o that the man-

ager and stabt can organmize and operate vour o eroonterfaces accordingly
TOOLS AND TECHNIQUES

Q Has ing established the mis<on of the organtzation and the enviranment

ERIC L
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ORGANIZATION OF DATA PROCESSING WITHIN A LARGE ORGANIZATION 182

m which 1t s gommg to operate, one can now turn to the tools and
tes hrtques which ean be apphed in this environment in order to me«t the
stated objectvies Inorder of importance. top billing must go to the clear
and unequivical detintion and acceptance of the responsibilities ascagned
te. the data processng function and to the user The kinds of questions
about which there chould never be aus debate are

e 1dentification of projects

o defimtion of requirements

e Jetermaination of benefits

® establishment of prionties both for enhancement of exsting svatems
and the development of new <vstems
determuation of costs
operation of existing systems

project management in development of new svotems

® development of long-range apphcation plans
There + no one best way t, asugn these re-ponsibiities for all
orgamzations  However, the credo “'There «« no such hing as shared
responsibihty™ will stand one 1n good stead  Next i importance 1< the
management system viewed from two perspectives Firot, the organization
of the data processing function must be estabhished with the same
principles of unambigous asaignment of re&pnn%xblhtv and accoontability

tor the development of new syvstems, the nperatmn maintenand ° and
enhancement of existing systems and the support services required by each
of these major areas.

Second inimportenee is the external management svstem. How does one
~stablish effective interfaces between the various levels of maragement n
the user organizatnn and thewr counterparts in the data processing
orgamzation? There s sigmficant merit 1n having a high degree of
svmmetry between the data processing organization and the major user
organizations  Such <.mmetry makes posable the estabhishment of
effective communication 1 terfaces at many different levels which not only
atlows dav-to-day problemi~ to be resolved by the people who have the
day-to-dav problems, but, of equal importance. provides for an orderly
pracess of escalation in both orgamizations for the resolution of those
problems whiech are not resolved at the lower levels

THE PLANNING SYSTEM

The planmng svstem ean be mo-t effective once obprctives and
mechansms Lave been estabhshed  Management of Data Prosesang
planning 1s probabls the most challenging assignment that anv indinvadual
can coneeive The user communits has aninfinite level of asparation and
the data processing manager as o very finite level of resoaree to apply 1o
those asprrations Recogmzamg this, o s smperative 1o estabash some
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Chapter 19

COMMUNICATION INNOVATIONS:
Comets and UFQ’s

by Gormon Thompson
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STUDENT

COMPUTER

STUDENT
COMPUTER

STUDENT
COMPUTER

STUDENT
COMPLTER
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Sample of Student Dialogue
Histology Course

EXAMPLE 1 STUDENT FLOW
histd
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Appendix D

Student Sample Flow-TES
The Iindependent Study Program

Student - Compuzer Dialogue

Computer

Student
LComputer

Student

Computer

Student

Computer

Student

Computer

Student

Comp. er

ERIC

Aruitoxt provided by Eic:

Narr 8 the pathological canditions within the
brain caused by bluckage of the jateral and
medial foramina of the inferior meduilary
veltym

1 don't remember

Are you having difficulty placing tne loca-
tion of the inferior me * 'lary velum and/or
the signtficance of the foramina?

Yes

The nfer:0r medullary velum forms part of
the roof of the tourth ventricle. The foramina
cor municat® with the cisterna magna and/or
cisterna pontis What i1s contained in these
cisternae”’

Cerebral spinal fluid ICSF)

Correct Now cons:der blockage of the for-
amina and answer the original‘guestion

Neme ti.e pathologic v conditions within the
brain caused by n oc age of the 1ateral and
medial foramina of the intertyr medullary
velurm.

Water on the brain

Not acceptabie It's time :C becorre moro
professional in you: terminologyt

rHydrocephatly

Very goadt!! The ot -'ruction wil cause an
increased quantity of cerebrospinal flurd .
the ventricular system

203

1933

Comments

Computer asks question
No. 7

Student responds {un-
anticipated response)

Computer poses réview
question

Stu .ent responds

Computer offers coecH
ing informetion end
poses snother qusstion

Student responds (cor-
rect answer)

Computer gives rein-
forcement to correct
answer

Computerre-poses . gi-
a8 question

Student answers (wrong
answer)

Computer offers tutorial
teedback pointing to-
correct answer

Student responds (cor
rect answer)

Computer gives rein-
forcement to correct
answer




Appendix E

SOCRATES Form

SOCRATES
CALIFORNIA STATE UNIVERSITY AND COLLEGES
USER IDENTIFICATION PAGE — (REQUIRED}

Type of Tranmcton

43

Page Number 91 23
|.'m Fi Mt

Nore Lo ittt 1] e

Socal Secus ity Number ) i1 101 2

Campus Number 20-30

!
Camous Neme L.'lJJ_ililL¢LLlll|[lJ'-.
1 i
Departmant ident:“cation 9-52

e g BI0OL for Sioioqy

Course identitication Number for wh.ch thy {
1081 Wes s e gl mede i i 111 1 83-67

Tost Number (This number =
tescher gmwgned  You TSt astgn &
ditferert  number  for esch twmt
within @ COUrse, dut YOuU Miy UM
the sams number for ditferem
courms Wherever 2 nnd"-ugm "

- made, you must Hil i the number
YOU smigned te the temt bewyg ! !
modited ) Ll i s8-c8
tom Bank Ll. J_LJ_J
1
I Number of Add-tionas! Versions of Test Deured ]
O 205
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SOCRATES

CALIFORNIA STATE UN’VERSITY AMD COLLEGES

SPECIFIC QUESTION RENEST PAGE

Type 0! Trantact or
Page Nurber
131 Fowr Cnaracters of Lart Naow
it thece are spmc.tic Quast.ons that
yOou wert 1o bDe ncudes .-n Thig
test st the Subsect Categoy
Nurpes and  Interns! Ouest.on
Numbe of ssch Deiow Hf there are
noNe 40 10t bRt This Cege
S opct Category Number

1mterns! Question Number
Submct Category Number

internai Questior Numbe:
SLubiect Cetogory Numbe-

interng: Question Number
Submct Categ? v Number

1 vterngi Quest.or Numher
Swomct Categh v Numbe

imerns: Question Number
Subrect Category Vumber

tnte-npi O 11 on Number
Subgct Category Numbe-

inte-nal Quest an Nuroe:
Subwect Category Number

1rternat Ouest on Number
Subpct Category Numbe:

trrgrng: Quest o~ NuTe
Submect Categay Numbe-

ateenp: Guest or Number

{Use sdeirtona! oages es reeded)
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SOCRATES

CALIFORNIA STATE UMIVERSITY AND COLLEGES

7o of T-enmcton

Pags Number

TEST REQUEST PAGE

{Une sdlifinang! poges o needed)

1 four Characaws o Lant Ne~w

PEQUEST T4 3T SUBECT

REQUEST TCST SUBJELT

REQUEST TEST SUBJECT

REQUEST TEST SUBJECT

Category Number

Quent:ty of t.ams

Koyword Caregory

Soeos! Cherecte i
Ousstson Dithcutty t ovet’
Bt 10v Commctves of Hom?
1tam Cherscter ¢ Suporesscn
Catogory Number

Quentity of itere

Koyword Cotegory

Sos- ot Creracieraic
Cuestion Detticunty Loves’

Behevsor Obpecives of ttem?

itemn Character:soc Supuuwnz
Catagor ¢ Number

Quesmt:ty of tem

Keyword Cawgory

Sgeei Creractanste

Question Dethoun ¢ Lovet!
Behovior Obpectwes of ttem?
liem Chorscasr stic Supprasson
Catogory M mber

Querrtity of itere

Keyword Catagory

Semasi Cherscsersstic

Questien Oetrcutty Lover!
Behovsor Objectves of tem?
1sem Crursctersetic w’

-

EEE:::E

2-3

8-12
13-18
1619
20-2?

ek

F _

i

It E

?':
h

.

2 Babhovier Objerwves Koy -

-1t

reuiaige
- 2 oy sphamine of & newinige

- Dok for o o
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SOCRATES

CALIFORNIA STATE URIVERSITY AND COLLEGES

Tyme of Tromact.on
Poge Number
im ‘ncmvms*.n g

Ermer o 1 here 10 deige
Quen arv Qurrently on the tent

Eraw 2 1 here 2 you went the
daiewens kel o~ the age %0 be
roplamd ! 19 0w QUETHOrs wt
be wmidciad scowréng e the
oW ovaes merdied w~ The requen
Dioth wiech wes engneli used 10
et The d8ieed QuUERtsOn

Emer *he Bt Quat:on numiber 0f
a8ch QUERbon yOu wiih 10 driew
the bones supel-sd & the ‘g
Ermer mrees m the Sedwy, sgpoes
For exanple, ! vou wishes to
deiew @santion 3 y>u would il

the box &3 foflows 00,3
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OUESTION DELETION PAGE
{Use stv@unel poges 0o nseded)
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2-3
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10-12
13-15
18-18
19-21
2-24
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Appendix F

Conference

Participants

Lecn Aduison Paul Aspinwall

Director o1 the Svstems Program Svstems Planner. IBM

Taror Universita 15 Reund Hill Rd

L pland, 1IN\ 46965 Poughkeepue, NY 12603

Pauf Aizler Wilham F Atchison -
Asastant 10 the Preuder: Profrssur of Computer Scrence

University of Nevada, Las Vegas Department of Cumputer Science

Las Vegas, Y 7154 Univeruts of Maryland

Coliege Park WD 20742
Kiitard F Allen
Associate Vce Precident : Arademic)
U nisersity of Albenta
Edmonton. Alberta, T6( 2J9. Carada

Gerald S Atchiwn

Awsociale Dean for Reudent Administration
Uniersaty of Muam:

477N % 21k Ave

John Almen Muam:, FL

Director, Computing Center
Beoaton University

i1} Cummington St Room 3 Educ Ind, S Ress Mgr
Bostan, MA IBM

. Dgp” B4l 702, PO Box 39C
Niels B Anderwen Poaghkeepsie. NY 12602

Drrector. Lnuersity Compuiing Centor

R ¢ Auchincloes

U niversity of Nevada Saem
PP Bax 968

- Wm J Bacon
Reno SV 89507

Staff Specrakist

Contral Data Canada

! Vatlevbrock D

Don Mulic, Ont , Canada

(;an D And.-rean
Associate Proiessor of Brouatives
McMaster Lniverats

Hamuiton, Ont |, Lanada Ry hard Baghs

\ Vice Presidert
erne Arase infrrmation As oc Ine

47 Humboidt St
Rex hester, NY 14604

Student Program Consultant

University of lhnows, Chicage Citele Can po
6506 Newgaid Averiue N

Chicage. 1L 60620

{aurence H Baher

E James Ar-her Direcior of Information Svstems
Charman, LRICOIS Caifornia State 1 rovermily
University of Rhode leland 7570 W ilshire Blvd
Kingston. R} 02881 Los Angelrs, CA 90036
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Lint Beverhy

Manager, Commune ation Dnaen
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Juhn A Bieler
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W BN Biae
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U niverats of Calgans
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~ Flw unt Boshn

Protesanr and Chairman ot Math § Statistirs
M aneraty

Ortard, OH 43056

Rarald W Boling

Ditm tor. Lniveraty Computor Serv Plagning
Uninveraty of Tennesser

Raonvilie, TN 37916

Mk Bond
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York Unneran
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James Bradies
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Thomas (, Braun
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Harvard Univerats
Cambridge MA 021
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Garry Diamond
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Paul H Dirksen

Dire tor Computing Ceptre
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~ hoat 0f Management
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Chairman, Department 1 Math
Wil Rany Harper College
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haren A Dunan

[hrectar Gifice of Compute Resources
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Awaniant Professor of Phyacs
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Johp Fuone
Prestdent
Unnveraty ot Toropte
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lan L Fairmeather
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b anversity o1 Ottawa
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Rucell B Fencke

Avantant Ve Chan ellor
Urvrany o Winonsan Miiwaukee
Chapenar Hatl — Adniniaration
Mitwauhee R 73008

Grevidon Freemar,

Director, Yals U niveray Computer Lenter
175 W hitney Ave

New Haver, CT 063520

Siedt ey Formas

Professer 5t Education and Libranan
Tea hers College

Cotumtud University

New York NY 10627

James D Gallagher
President

{NCOLL

34 Marker St
Philadelpt1a PA 19103

D% Carth

Acasstant Prodessor

University of Toronta

371 Bloor Street W ext

Taoronto, Ont . M58 2RT Canada

Martell ] Gee

Director of Compuie 1 Activities
i niversity of Dl\ln

300 Coller < Park A

Davios OH 45469

R Gene Gessler

Assscrate Director
Caluorma State L nn-ran
57°C W tshire Bivd

Lo Angeles (4 QOO

Denmis Ghighiers

Program ming Advisor

t niversity of Nevada Svstem
P O Box 9068
Reno, NV 89507

George Glaser
Prewident
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Procedure« Societies
225 Warren Rd
San Mateo, CA 93402

Max Goldsten

Profescor, New York Univeraty
251 Mercer St

“New York, NY 10012
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Professor of Computer Science

L niversity of Turonio

fnmmn, Ont MS5S 1AL, Canada

Leenard Graham
Acting Director

Computing Centre
Queen’s Unnversity
Kkingston, Ont., Canada

Richard E Grove

Director, Computing Activities

Vv aima Commonwealth Univerany
1015 Flovd Ave

Richmond, VA 23298

Rav Haines

Manager of Syst Development & Information
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)1 Queen Ann Ave . North

Seattle, WA 98109
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Indiana University
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Mary Harland

Special Collecnons Libranan
Mimsiry ot Educatior
Toronte Ont, Canada

Shelley Harrison

Prof of Elec Engmeening
SUNY st Stony Brook
Stony Brook. NY 11790

Janet Hastungs

Instructor .
W ashtenaw Community College
Druwer 345

Ann \rbor, M1 48103

Howard C Hauck

Associate Dean — Svstems & Rf'arrh
County Lallege of Murns

Dover, NJ 07801

Frea G Haves

Caordinator of Computer Education
Nagara Univeraty

Nuagara University, NY 14,09

E Kkeith Hege

3scociate Professor of Computer Science
Holhins C-)""lr

Roanoke, VA 23020

Rie hard Hevdinger

Center for Study of Higher Education
U niveraty of Mi-higan

Ann Arbor M1 4810%

Denni- Hill

[HM Canada Ltd

11530 Fghinton Ave Fast

DNan Mhils Ot M3 147 Canada

Jobr Hirwchbyhl
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Robert Hottman

Manager « f Intormato oo Syston- Planning
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Burraughs Place

Derrow ML WIS

; A FuiText provided by Eric

David Hollowell

" Executive Assistant to Executive b ice President

Boston University
147 Bay State Rd
Boston, MA 02215

" Richard C. Helt

Associate Professor of Computer Science
University of Toronto
Torong, Ont | M5S 1Al Carada

Robert E Hove
Assistant 1o Vice President — Academic Affasrs
University of Louisville

Lousvale, KY 40208

Richard R Hughes

Professer of Chem Engr & Dir Engr
Lniversity of Wisconsin Madison

311 ERB, 1500 Johnson Dr

Madison, W1 53706

G A Hutchison

Director, Cent Computer Facility
University of Alabama at Birsmingham
Birmingham, AL 35294 .

HW Jackman

Sr Poliey Anaivst

(.anada Secretariai ~ Social Development
No Wing. Farliament Building

Toronto, Ont , M7A 1A2, Canada

DM Jamieson
Re<earch Advicer
t niveraty of Guelph

"(}m'kxh, Ont NG 2WH, flanada

Anhv ¥ Jimenez
Student, Ontane Institute Jor Studies in Edue
Faronto, Ont | Canada

J ¥V John<on

Director, Computing and Data Proc Ser
U niveraty of Maine

Orone, MF 04473

Bonald W Jonas

[hrector of Planning
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Stanley Joyce

Ontarie Institute for Stuches 1n Education
423.55 Eller-' ¢ Ave

Willawdale, Ont , M2N 1XS Canada

RD Jul

Markeung Manager

IBM Canada Ltd

Boex 15, Teronto-Dominion Centre
Toronto, Ont . Canada

Mitch Kaliaur

Manager, Adm Computing Services
hverson Polvtechnical Insttution

30 Gould St

Toronte. Ont , Canada

Mrlton Katz

Consultan? e System« & Instructienal Tech
MITRE Corperation
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Mclean, VA 22101

Tonv keefer

Program Manager, Educ Tech Branch
Canada Departnrent of Communications
100 Metcalfe St :

Ottawa, Ont , K14 0C8. Canada

Cart A Kellogg

Direc-or of the Computer Center
SUNY at Geneseo

Geneseo, NY 1 #4034

H Fugene Keudler

Fxecutive Director and Treasurer
EDL COM

PO Box 364

Princeton, N} 08530

Wilham R King
Assistant t0 Directer
SUNY-Albany

1400 Washingter. Ave
Albany NY 12222

Ethel Kinney

Secretary to Mr Chauncey
EDUICOM
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Princeton, NJ 08540
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Lniversity of Pennsylvama
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